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College housing 


a building type reference guide 
parts two & three of a new supplement to 
College Residence Halls—now out of print 


continued from July-August AIA Bulletin 
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by Byron C Bloomfield, AIA secretary for professional development 


a look at future of housing: 


In asking deans & architects if they ex- 
pected basic thinking about college hous- 
ing to change, over 34 of architects re- 
plied that it would change, not only in 
technology of materials & construction, 
but in philosophy of housing as well. 
Their conviction of this change was ex- 
pressed in such replies as following: 


“We have been too willing to accept, 
without study, standards of design in 
dormitories that previously were built at 
the school, « find that such schools are 
only too willing to accept this for fear 
of study bringing up controversies.” 


“Incomplete program of administrative 
facilities in operation required by univer- 
sity resulted in very nice offices which 
are not best functionally « inadequate 
facilities for counselors & resident staff.” 


-“Tndefinite plans for maintenance re- 


sulted in hedging by providing for any 
system later desired — resultant dupli- 
cation, perhaps unnecessary, of shop & 
storage space.” 


“Failure to distinguish between social 
groups within large buildings should be 
remedied in the future.” 


Need for individual outlook toward an 
institution’s housing problem is in- 
fluenced greatly by local conditions & 
experience. When such housing is based 
on reasonable arguments these variations 
seem much more desirable than regi- 
mented patterns. 
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Some architects believe time is coming 
when university will have to provide 
housing for every student. Necessity for 
such volume of housing is based upon 
idea of maximum aid to proper develop- 
ment of individual. Emphasis is toward 
providing proper environment for edu- 
cation of individual student. Currently 
available funds & enlarged enrollment 
have prevented development of such 
housing. Such housing will possibly place 
more individual responsibility on  stu- 
dents & give them more basic training 
toward preparation for normal social 
life, 


Changing methods following additional 
research & study in field of building 
technology will undoubtedly have im- 
pact upon economies of construction. 
Additional experimental residence build- 
ings will no doubt be built in an effort 
to study new ideas & find better solutions 
to new problems as well as old ones. 


Architects, feeling that basic thinking in 
college housing will change radically in 
future, reason that large housing units 
of past have been fairly institutional in 
character & forbidding in atmosphere. 
These architects are of opinion that stage 
is set for fine recreational & academic at- 
mosphere in large housing units that can- 
not be even considered where each small 
counseling unit is housed in a separate 
building. They believe that future build- 
ings will be built, not just to house & 
feed students, but to provide them with 
homes that will accelerate their curiosity 
for knowledge, & will provide recrea- 
tional facilities to keep their bodies in an 
equally*healthy state. 
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Many architects indicated that mechan- 
ical defects are easy to see & easily 
avoided by building committee & archi- 
tect. Planning defects are entirely an- 
other matter & quite often apply to local 
conditions only. 


Economic necessity for minimum unit 
costs may be paramount in future but 
experienced architects & building com- 
mittees tend to include following reason- 
ing in projection of future residence 
halls. “Discussion with persons involved 
with continual maintenance of buildings 
for this purpose would indicate use of 
better & more durable materials, where 
hard usage is encountered, in spite of 
initial cost. Real economy appears to 
exist when consideration is given to ma- 
terials which will last through amorti- 
zation period & not need replacement. 
It would seem that replacement of poor 
materials drains operating funds heavily 
& denies revenue with which to retire 
indebtedness.” “ 


“ 


. . that in consideration of costs, full 
attention be given to maintenance & re- 
placement problems in that it is felt it is 
better to spend more initially on build- 
ing than to create a building which will 
be a source of constant maintenance in 
replacement thru years at expense of 
earning power.” 


In terms of planning concept, one archi- 
tect indicates that designer’s understand- 
ing of function & operation of building 
is major consideration. “It is agreed, I 
believe, that a unit of 50 people, plus or 
minus, is about as large as can live to- 
gether in a friendly atmosphere — & it 


131 


1956 PAGE 


SG Son 21h Fy iy 


AIA File No. D3.3 


AIA File No. D3.3 


FUTURE (continued) 


FLEXIBILITY 


FUTURE (continued) ee 


is also agreed that counseling can handle 
units of this size much better than large 
numbers. ‘This does not mean that resi- 
dence halls must be limited to small, 50- 
person units but it does suggest that 
large dormitories be so constructed that 
there is a series of units of 50 which are 
somewhat self-contained.” 


‘We also find in coeducational schools 
that there is no necessity for old puri- 
tan point of view of women being housed 
on one side of campus & men housed on 
other. In fact, there is plenty of evi- 
dence that dining halls « public areas 
such as lounges for both men & women 
create a beneficial atmosphere rather 
than a counseling problem. ‘This was 
evident, of course, in union-building caf- 
eterias where no effort was made to seg- 
regate sexes, & it is our opinion that fu- 
ture dormitories will have units for men 
directly adjacent to units for women & 
using common public spaces. 


Deans recognize importance of abolition 
of hotel concept of college housing. They 
similarly verify « amplify many archi- 
tects’ comments given above & add that 
financial limitations & ability of student 
to pay produce compromise solutions & 
require greatest tax on imagination of 
individuals concerned with planning resi- 
dence halls. Objective is to obtain very 
best solution to problem of housing by 
incorporating residence-hall living into 
overall educational concept of colleges x 
universities. 


It has been suggested by one dean that 
the entry system (30 men to one entry 
— normal capacity) may become a com- 
mon system of housing for male stu- 
dents. One central lounge would serve 
entire group. 


Prefabrication, as a solution to cost prob- 
lem, will probably take ultimate form 
of building-component-prefabrication be- 
cause of requirement of individuality on 


part of each institution in solving its 
own problems. Some deans express be- 
lief that economic forces will result in 
land shortage « that increased enroll- 
ments may necessitate housing a greater 
% of students on campus — with possi- 
bility that residence halls will become 
even larger & number of students/unit or 
room will be increased. In such cases 
there will be a lower cost/bed, but 
buildings will not be as adequate as those 
built up to present time. 


Many institutions report contact with 
associations or individual groups cur- 
rently studying major problems of col- 
lege housing. As this information be- 
comes available it can reasonably be 
expected that further definitions of ed- 
ucational concepts of residence halls, 
& various means to satisfy those objec- 
tives, may be obtained. 


With acceptance of contemporary de- 
sign of college residence halls, deans 
expressed feeling that change in_ basic 
thinking is “inevitable.” They repeat 
that modern residence halls are often 
built too large (500 or more residents) 
producing monotony in size & shape of 
rooms with inadequate storage space & 
many complications in soundproofing. 


‘They express very definite & real need 
for more & smaller lounges «& library 
rooms. They state that more space 
should be provided where educational 
goals of self-government, social develop- 
ment, etc, might be achieved — ie larger 
lounges, upstairs committee rooms, more 
kitchens & recreational areas. The plan- 
ner is conscientiously concerning himself 
with cultural & social aspects of group 
living. Residence halls are being staffed 
with trained professional people with 
definite educational & counseling goals. 
Need for integration of academic & living 


skills is evidenced by demand of em- 
ployers for socially « culturally compe- 
tent people. 


Others express thinking that, if educa- 
tors ever arrive at point of inflexibility in 
meeting physical « academic needs of 
students, they blind themselves to real 
purpose of education. 


Future use of residence halls is concern- 
ing itself with year-round enrollment & 
use of buildings in summer as well as 
during school year, 


“Tn past years not enough attention has 
been paid to functioning of college dor- 
mitory — especially women’s residence 
halls. As attention is now being paid to 
function in homes, some of this point of 
view will ‘rub off? when architects of 
dormitories share it.” 


Some deans expect shift from interior to’ 
lounge type corridors & from rooms with 
central bath to suites of approximately 4 © 
students, with adjacent bath. Modern 
or contemporary exterior design will be- ~ 
come traditional in future. 


Students now want all the modern de- 
vices they have been accustomed to in 
their own homes — TV, record-players, 
etc, as well as refrigerators. More serv- 
ice units & more living space will be re- 
quired — with living spaces to accommo- 
date smaller units even though building 
area may be large. They are expressed as 
being “natural living units” under super- 
vision of a trained counselor. 


Technology should produce low-cost 
built-in prefabricated furniture, addi- 
tional maintenance service & more ef- 
fective use of daylight. Undoubtedly 
pressure of student enrollments in years 
to come will change the picture, for more 
students will have to be housed. 


—_——— SSS 


flexibility: 


Need of flexibility is acknowledged by 
deans, who state that this will become 
part of institutional planning as it is of 
home or hotel planning. Changes « ad- 
ditional facilities are now being made 
which were not imagined in student hous- 
ing 30 years ago. Such flexibility in lay- 
out will make it possible to accommodate 
future changes in expression of educa- 
tional functions of residence halls. 
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A good question for housing administra- 
tors to ask themselves is — “are objec- 
tives of housing in AD: 2007 going to 
be same as presently conceived, or will 
major remodeling be required to meet 
new objectives?” 


If it is likely that objectives will change, 
then flexibility immediately becomes an 
important planning consideration. Moy- 
ing walls & accessories for a new room 


1956 


BULLETIN OF THE AMERICAN 


or suite arrangement & adding new or 
changing mechanical facilities represents 
costs which may have to be faced. An- 
ticipating educational role 50 years hence 
is very difficult, especially when thinking 
in terms of year-around enrollment, air- 
conditioning, lighting, forced ventilation, 
mechanical educational devices such as 
closed circuit television & numerous fac- 
tors not yet conceived. 
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PLANNING PROCEDURES 


PLANNING PROCEDURES FOR 
RESIDENCE HALLS 


Nae SPECIFIC planning pro- 
cedures for development of college 
housing will vary for different types of 
institutions, listing below is composite 
of procedures used by many institutions. 
Variations within this listing can be 
caused by methods of financing — 
whether institution is state or private 
function & whether or not federal college 
housing loan program is used. 


If state funds are being used exclusively 
then legislative approval x allocation of 
funds modifies following general pro- 
cedure: 


1 define general enrollment needs & long- 
range expansion policies 


2 draw up prospectus of what is wanted or 
needed & define scope & objectives 


3 correlate land & location requirements 
with masterplan & necessary land ac- 
quisition —— building committee to discuss 
with university planning commission & 
retained consultants 


4 investigate & develop financing: 
— approval by regents 
— proposal for allocation of funds may 
be submitted to state legislature at this 
point or between steps 2 & 3 
— approval by state board of education 
may also be required 
— arrangements may be made for loan 
thru banks or HHFA (to be discussed in 
a later issue) 


5 visit to recently completed units at other 
schools — this may come before or after 
selection of architect — often at both 
times 


6 selection of architect — sometimes made 
by public works depar+ment of state 


7 development of plans: 
— schematics 
— preliminaries 
— final working drawings 


8 approval of plans is usually required in 
all above-listed steps. University plan- 
ning commission & board of regents, 
along with possible outside financial 
sources, will generally require approval 
of at least last 2 stages: preliminaries & 
final working drawings 


9 adjustment of plans & specifications & 
final approval — adjustments made in 
plans & specifications to meet needs of 
parties under development & final ap- 
proval by administrative committee to 
meet requirements & costs 


10 letting of bids — most state work requires 
minimum of 3 bidders 
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social customs: 


Historically it is evident that social cus- 
toms vary throughout the country & dic- 
tate certain planning requirements of 
residence halls. This survey verifies that 
social customs & traditions have more de- 
sign implications for women’s housing 
than for men’s. About % of deans of 
women report that their residence halls 
are affected by isolated or particular so- 
cial customs. NE region of Us is most 
affected with se similarly affected in 
slightly less than 1% of institutions re- 
porting. A list of these factors is shown 
below: 


women do not live in sorority houses 


e halls are broken into small living units, 
each with own lounge or den 


e student government requires space for 
meetings 


e style of architecture dictated by existing 
buildings 


e architecture must be residential in ap- 
pearance 


ACOUSTICS 


@ patios for sunbathing & dining required 
@ cooperative housekeeping 
e bicycle room required 


e girls want to relax on Saturday & wear 
jeans — need privacy 


@ privacy for entertaining in couples or 
small groups 


e smoking not allowed in women’s rooms 
— need smokers 


e rather strict supervision of women 
chapel 


major social events held on campus 


height of building restricted in residential 
areas 


e house system of student government 


e dining functions are part of educational 
program 


e@ food service to be included wherever pos- 
sible 


e family-style dining 
e dining space for varied size groups 


@ common dining room for entire college 


noise control: 


Control of undesirable sound transmis- 
sion within residence halls as well as 
from exterior courts is recognized by 
students, architects & educators as most 
important consideration. 


Architects were asked if they had found 

satisfactory architectural methods of 

solving noise problems. Returns indi- 

cated 2 methods are employed: 

e proper planning & room layout involving 
building elements 

e technical means of absorbing, deflecting 
& stopping sound transmission thru build- 
ing components 

Typical noise problems commonly en- 

countered are shown in following list: 

corridors 

baths 

lounge & dining 

floor to floor & room te room transmission 

plumbing fixtures 

radios 

halls to rooms thru doors 

windows facing one another across courts 

yertical transmission — via open windows 

noise between study areas & other ac- 

tivities 

e washing machines & other mechanical 
equipment 

e@ moving furniture in rooms above 

e corridors noisy when used for ventilation 


e noise reduction within each suite (can be 
controlled from one to another) 
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Many of these problems can be solved 
by proper planning of various elements 
of building, such as relationship of rooms 
to dining room or kitchen, rooms to 
toilets, building to building, & parallelism 
of walls in corridors. 

Solutions to many acoustical problems 
are suggested in following list supplied by 
architects: 

e use dense & heavy partition blocks with 


voids filled with plaster or rubber-base 
paint 


solid core doors (highly recommended) 


caulk all holes thru walls & floors (eg 
pipe sleeves) 


e liberal use of acoustic tile in ceiling of 
rooms 


ceramic tile partitions satisfactory 


heavy gypsum block partitions generaily 
satisfactory 


insulated double partitions very desirable 


acoustical treatment in corridors 
liberal use of carpet 


resilient floor coverings 

concrete construction reduces transmis- 
sion by its weight 

keep openings to minimum 

14%” solid plaster partitions & flat con- 
crete floor slabs reduce transmission 


e cost limitation for acoustic treatment is 
about 40 decibel level 


e separate noisy elements by sound barrier 
e avoid parallelism of units 


e use closet walls wherever possible to re- 
duce transmission from room to room 
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COSTS OF COLLEGE HOUSING 


After first 3 steps of planning have been 
fully studied, defined & clarified, problem 
of budgeting to develop necessary funds 
& to obtain allocation of necessary funds 
is major. This involves question of how 
much should a residence hall cost? 


Although extremely important, no single 
question about college housing has as 
many variables & intangibles. “Iwo 
schools of thought are often expressed 
in obtaining maximum amount of hous- 
ing for minimum expenditures. “These 
two alternatives are: 


to provide maximum amount of current 
housing to meet existing enrollment need 
with a fixed budget 


° 


e to provide as much housing as budget 
will permit which possesses lowest total 
annual cost including interest on invyest- 
ment & total maintenance 


Most schools probably try to follow 
middle-of-road policy — combination of 
both. First alternative reasons that earn- 
ing power of money saved in a lower first 
cost tends to offset correspondingly 
higher building maintenance costs. Ad- 
vocates of this objective note that urgent 
enrollment requirements must usually be 
satisfied with a given amount of money. 


Allocation of funds for building purposes 
may often be appropriated by state legis- 
lature without sufficient knowledge of 
total cost involved in providing, college 
residence halls. 


total 


total annual 


cost 


B 


residence hall 


$/ YR 


ann 
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total annual building costs: 


Since money must come from some source 
& in a given market will have certain 
earning power, annual cost for this pur- 
pose is defined as total of annual build- 
ing maintenance costs (including related 
housekeeping functions) & interest on 
initial investment. 


For sake of example, if interest rate is 
assumed 5% it is apparent that a ma- 
terial costing $100/unit area with annual 
maintenance of $15 represents a total 
annual cost of .05 x $100 + $15, or 
total annual cost of $20/year. 


If another material for same purpose 
costs $200/unit area installed, with an- 
nual maintenance cost of $5/year, its 
total annual cost will be .05 x $200 + 
$5, or a total annual cost of $15/year, 
in which case second material would 
have lower annual cost even though 
initially it cost twice as much. 


Hotel management field bases much 
judgment upon annual costs of operation 
which includes all forms of maintenance 
as well as amortized cost of invest- 
ment. Hotels often use relatively expen- 
sive material to avoid excessive building 
maintenance costs. Second budgeting al- 
ternative may be worth considerable 
study for any given set of local condi- 
tions. 


To study problem of annual costs it is 
necessary to consider only costs of struc- 
ture, building equipment, « finishes — 
independent from other costs such as 


cost 


A 


annual 


Ih 
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furnishings, land, etc. It may also be 
assumed that program & space require- 
ments for new structure are fixed. 


Initial cost vs maintenance cost varies 
so greatly among many types & grades of 
finishes that it is impossible to find ade- 
quate comparative data or to include 
such data in this report. Also, & equally 
important, since low initial cost or low 
maintenance cost material may have in- 
tangible effects on design of overall struc- 
ture, function may be impaired or addi- 
tional expense may be encountered else- 
where. Architect has usually had con- 
siderable experience with first cost vs 
maintenance & realizes, better than any 
other, design limitations of a material. 


Maintenance costs are also related to 
age of structure & age of materials in- 
volved. Following charts are examples 
only, illustrating two comparative resi- 
dence halls — one constructed with low 
initial cost but high maintenance cost 
materials & other of high initial cost & 
low maintenance cost materials. 


A life-span of 50 years has been assumed 
for these residence halls. 50 year figure 
currently used for design-life-spans (ar- 
chitects) has been assumed to meet 
financing needs. Since structure is usually 
sound after 50 years, it is often left in 
service to meet pressing needs without 
necessarily modernizing it to bring it 
into line with newer educational func- 
tions. 
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: WOMEN'S RESIDENCE HALLS 


OBJECTIVES 


In addition to objectives listed on pages 
106 & 107 of July/August AIA BULLETIN 
following objectives have been taken 
from actual reports from institutions: 


“our objective is to use women’s housing 
as part of total educational program — 
leadership, cooperation, principles of good 
citizenship & social competence; as a 
group program where theoretic princi- 
ples from classroom may find some ap- 
plication; a means of maintaining good 
morale & giving support to academic pro- 
gram thru provision of good conditions 
for study.”’ 


“The residence halls for women students 
are organized to contribute to civic, so- 
cial, cultural & leadership development 
of students. While living in the dormi- 
tory, each woman resident is expected to 
make a contribution to group living & to 
gain from her experience in group living 
— knowledges & skills — which will aid 
her in realizing a well-rounded college 
education. Living in the dormitory is a 
privilege rather than a right.” 


Women’s Housing 


“To provide living accommodations which 
are considered part of the total educa- 
tional offering of tne college.” 


“To provide living accommodations which 
conform in physical facilities to recog- 
nized standards of sanitation, hygiene & 
whoiesome living.’’ 


“To provide opportunity for students to 
develop responsible leadership & citizen- 
ship thru administration of a dormitory 


‘ 


program.’ 


“To help students develop a social com- 
petence thru living with other students & 
thru a program of social activities.’’ 


DESIGN IMPLICATIONS — SORORITIES 


In order to obtain design objectives & 
implications, women living in residence 
halls were asked, “do you believe soror- 
ities provide a better place to live than 
campus operated residence halls?” An- 
swers having planning relationship to 
college housing are as follow: 


residence halls are better places to 

live — reasons: 

not as many demands on time 

learn to think for one’s self 

opportunity to learn to get along with other 
people 

more independence 

meet more people 

meal attendance not required 

may be lower in cost 

residence halls are closer to campus 
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sororities are better place to live — 
reasons: 


more effective student government 
smaller groups 

feeling of unity 

better group loyalty 

quiet hours enforced 
better social life 

more activities 

goals to work for 

better for dating 

get to know people better 
closer dining facilities 
better decoration 

more parking spaces 

more privacy 

better outside landscaping 
better supervision 


better physical 
more space) 
family-type environment 


more closet space 
better TV & more recreational facilities 
more personalized atmosphere 


set-up (more efficient — 
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SIZE OF RESIDENCE HALL 


In 1947 a similar ata survey indicated 
residence hall capacities recommended by 
educators & architects ranged from 110 
to 700, average 285, median 225. Archi- 
tects’ recommendations at that time 
ranged from 150 to 700, with average 
of 300 & median of 225. It was gen- 
erally recognized, regardless of range of 
recommendations, that women students 
required smaller groupings than men stu- 
dents for which the average included 
both. Present survey includes only 
architects’ opinions on maximum number 
of students that should be housed in one 
residence hall — with average number 


of 160. 


From architects’ point of view, trend 
during this 10-year period has been to- 
ward smaller groupings or smaller units, 
related to one another. 


This trend of thinking is amplified by 
returns to a question involving most 
desirable type of planning solution when 
given an option of 4 categories of build- 
ing planning. 


OCCUPANCY 


Campuses differ widely in methods of 
housing various groups of campus resi- 
dents. Common division is to require all 
freshmen women to live in residence halls 
& to integrate sophomores & upper classes 
into sororities of their own choosing. 
Many institutions report no sororities 
on campus or requirement that all women 
residents live in college-provided hous- 


ing. 


Deans were asked their preference in as- 
signment of students to residence halls 
by class years. 


By far largest number of deans felt it 
was proper to assign freshmen students 
to residence halls containing only fresh- 
men. About half of deans believe that 
sophomores should be assigned to indi- 
vidual residence halls also. It was felt 
that graduate students should definitely 
be given housing in halls containing only 
graduate students. 


A large number of deans, both men & 
women, registered a contrary opinion 
that campus residents should not be as- 
signed according to class or year in 
school, with exception of graduate stu- 
dents. hese deans expressed conviction 
that freshmen should be with students 
of all class years to make for full de- 
velopment. 
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WOMEN’S RESIDENCE HALLS 
RELATION TO OTHER CAMPUS ACTIVITIES 


SIZE OF SOCIAL GROUPS — 
WOMEN 


Optimum size of social groups for 
women was indicated in 1947 by deans 
as average of 58. Deans now report 
average desirable size for women’s groups 
as around 50/group. Architects in 1947 
indicated their thinking as an average 
of around 70 girls/group, but have modi- 
fied their thinking drastically in report- 
ing a current average figure of 40 
women/group as desirable optimum size. 


PLANNING SOLUTIONS 


Deans & architects were in complete 
agreement that best solution, if possible, 
is to design each building of one group 
size & relate each building to adjacent 
buildings. Although this represents an 
ideal in residence halls, «& higher costs 
might be encountered, building commit- 
tees or other similar groups should not 
necessarily rule it out from beginning on 
basis of cost alone. Ingenuity, especially 
on part of architect, might conceivably 
be able to hurdle cost restrictions & pro- 
duce a better residential plant. 


Deans & architects agreed that second- 
best system for housing would be to in- 
clude many groups within one building 
but provide no means of access from one 
unit to next. This would, in effect, 
produce same result as first planning 
solution in an attempt to lower cost of 
structure involved. 


Third in terms of desirability would be 
to adjust building size to house only 
one group/floor & then relate to other 
buildings. In such case this would be a 
modification of above solution. 


Least desirable (according to most deans, 
& in particular the architects) is system 
of housing many groups within one 
building & using designation only to sep- 
arate them from one another. This 
least desirable solution is probably most 
commonly used planning solution of all! 


When asked if they felt that designation 
alone was sufficient to create a social 
group, only about 1 of 8 deans felt it 
was possible. Only about 1/4 of archi- 
tects thought that designation alone was 
sufficient to create a social group. 
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With a master plan, planned expansion 
with land acquisition always ahead of 
time, it is possible to avoid potential pit- 
falls which may appear when land is ac- 
quired to meet a pressing need. When 
only available land is acquired as a site 
for a new residence hall, location of such 
land may work to disadvantage & con- 
trary to purpose of residence hall. 


Where institutions have central cafeteria 
or dining hall in use it may assume prime 
consideration in location of new resi- 
dence halls. Beyond element of feeding, 
other considerations in order of their 
importance are as follows: 


Regionally, by school size, & according 
to architects, classroom locations are of 
prime importance in determining proper 
location for residence hall. 


Second in importance is school library & 
access by residents of residence halls. 


Location of men’s residence halls has a 
direct bearing in locating women’s resi- 
dence halls. In sk & Nw regions of US 
deans even rank this consideration above 
location of university library. 


Student union also plays an important 
role in activities of residence hall life 
& its location is considered of nearly 
equal importance as location of men’s 
residence halls in almost all regions of 
US. 


Public transportation is possibly more 
important than usually given credit. 
Where deans of men & deans of women 
jointly voiced their opinion, they rated 
this element as third, following in im- 
portance only behind classroom locations 
& library. 


Architects rated athletic fields as primary 
elements for the full function of a resi- 
dence hall. They voiced their opinion 
that this element is more important than 
location of the opposites’ dorms or pub- 
lic transportation, 


While there may be elements for con- ° 
sideration peculiar to an individual in- 


stitution, above sequence represents con- - 


siderations if no physical obstacles are 


-connected with land acquisition or ob- 


taining of buildable site. 


AUTOMOBILES & PARKING 


In 1940, schools with enrollment of 
5,000 « above, reportedly had 9% of 
women students with automobiles on 
campus. By 1950 this figure had risen to 
17% of women’s enrollment, & in 1955 
overall average in this size school was 
20%. In smaller schools this figure was 
lower, but only slightly. In some areas 
of Us statistics were much higher start- 
ing with 13% in 1940, 24% in 1950 « 
34% in 1955 (in se). In sw area 1 of 
3 women students now possesses a car 
while enrolled at school. In north- 
central region about %4 this number have 
automobiles & in northeast region only 
about 7% of girls enrolled (on average 
of all types of colleges) have cars on 
campus. 


From these figures it is estimated that 
increase in % of girls possessing cars 
while on campus may continue to in- 
crease at rate of 1%/year for next few 
years. It is conceivable that some schools 
in some regions could experience a situa- 
tion of nearly %4 of all women students 
owning cars while residing on campus. 
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Problem of providing space to park this 
number of cars is truly a serious one & 
a subject for definite long-range consider- 
ation in terms of overall campus needs. 

2/3 of deans express their belief that 
institution should provide parking space 
for necessary number of student cars at 
no additional cost to student. It is 
noticeable that the smaller the school the 
more tendency there is to feel that in- 
stitution should provide free parking 
space to students owning automobiles. In 
larger schools about % of deans ex- 
pressed personal conviction that cost of 


parking space should be borne by stu- 
dent. 


Location of parking space in relation to 
residence hall functions is recommended 
by 2/3 of institutions represented — such 
parking space should be provided adja- 
cent to student living quarters. ‘This 
opinion is representative of considerations 
such as region of country & size of school. 
Minor variations occur in larger schools, 
where central lots or garages could pro- 
vide necessary parking space. 
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ROOM & SUITE PLANNING 


For survey purposes deans & architects 
were given a preference choice of follow- 
ing 4 types of women student room «x 
bath arrangements: 

rooms with central bath 

rooms & adjacent bath 

suites & central bath 


suites & adjacent bath 


Of responding deans of women: 
62% preferred rooms & central bath 
19% preferred rooms & adjacent bath 

8% preferred suites & central bath 
21% suites & adjacent bath 


Architects’ returns indicated: 
34% rooms & central bath 
25% rooms & adjacent bath 
9% suites & central bath 
32% suites & adjacent bath 


In returns from deans of women, prefer- 
ence was definitely related to size of 
school involved. Largest schools favored 
bath arrangement, 
whereas suites & adjacent bath became 
noticeably more desirable in smaller in- 
stitutions & in particular in women’s col- 


rooms & central 


leges. Reasons may stem from proba- 
bility that these figures may reflect cur- 
rent housing systems in schools of various 
sizes, 


room size: 


Nearly 34 of women students report 
that they now occupy rooms which are 
large enough to satisfy their need. Of 
28% stating rooms were not of adequate 
size, more than % indicated that not 
only physical limitations were involved 
but psychological limitations as well. 
Many girls stated that their room simply 
did not seem large enough although it 
was capable of holding their necessities. 


demand: 


Although national averages of %s of 
single, double, triple & quadruple rooms 
that are needed to house students in aver- 
age institution will have little bearing 
upon an individual school’s needs, it can 
be noted that %s change by size of 
institution or type of school. Housing for 
women students on average would in- 
volve about 75% double rooms, 20% 
single rooms, with balance of triple «& 
quadruple rooms — provided rooms were 
being used exclusively rather than as 
suites. % need for single rooms increases 
greatly at girls’ schools at which, on 
average, they occupy about 1% of total 
of all rooms. Rough average for co- 
educational schools would be in neighbor- 
hood of 15% single with balance in 
double rooms. 


Deans conservatively reported that they 
felt these %s would not change drasti- 
cally. Nearly half of deans felt that it 
was desirable to have more than one 
room size available for housing purposes. 
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rent scale: 


Students were asked “assuming that each 
10 sf of floor space/person in your room 
costs approximately $10/academic year, 
what would you consider optimum size/ 
person to satisfy physical & psychological 
space requirements that you can afford?” 


Result — an overall average of 122 sf/ 
girl. 


Largest grouping on returns to this 
question occurred at 100 sf, 120 sf & 150 
sf/girl. In event that average figure of 
122 sf/girl can be taken as desirable, a 
double room will then occupy 244 sf. 
This is considerably above space/unit 
accommodation for double rooms as de- 
termined by ACUHO survey in obtaining 
average figure of 194 sf/double room in 
accommodations built since 1952. Aver- 
age single room accommodations by 
ACUHO survey was reported as 133 sf/ 
student. 


(Note — figure of $10/academic year 
for each 10 sf of floor space was arbi- 
trary & strictly for purposes of survey.) 
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students per room: 


Most deans of women agree on logical 
number of students/room as 2 or 4 
girls/suite. Variation from this has been 
registered by many respondents, which 
indicates need of special consideration in 
planning new student housing. 


Deans of women report as high as 6 
students/room in smaller schools, with 
this number decreasing progressively to 
2  students/room in large schools. 
Womens colleges report maximum of 4 
girls/room is entirely practicable, & ar- 
chitects confirm this opinion. 


Psychological limitations on number of 
students/room may be involved — with 
apparently no definite answer at present. 
It is often stated that two students pro- 
vide company for one another, single 
rooms tend to isolate a student & triple 
or quadruple rooms create special prob- 
lems. While 4 girls/suite is a recognized 
average by deans & architects, a possible 
maximum of 6 or 8 is recorded by many 
deans. One architect stated that as many 
as 12 girls conceivably could live satis- 
factorily in one suite. 


baths: 

Since maintenance in a bath room is re- 
duced when bathroom fixtures & arrange- 
ments are simplified, decision as to how 
much privacy to design into bathroom 
has always been a problem. Deans were 
asked “In planning suites would it be 
desirable to compartmentize baths so 
that each fixture could be used inde- 
pendently, with privacy?’ —with re- 
sult that almost all deans were in agree- 
ment that such compartmentizing would 


be, & is, desirable. 


A good deal of design ingenuity to re- 
duce maintenance costs & yet provide 
necessary screening functions could take 
place in this field. Bath-tubs, showers & 
water-closets could conceivably be quite 
independent from lavatories & follow 
planning principles involved in present 


residential work. 
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terraces: 


For women students, many deans 
thought that it was worth cost of main- 
tenance to provide terraces for dining 
purposes. Size of institution apparently 
had little to do with this question & 
feasibility was based largely on climatic 
considerations. In northern regions 85% 
of deans report terraces for this purpose 
not feasible, whereas nearly half of deans 
in sw schools believed this to be an im- 
portant part of their residential program. 
Architects are.in favor of providing ter- 
races for dining purposes in all areas 
where feasible. 


About 2/3 of institutions x architects 
agree on desirability of terraces for sun- 
bathing. This included practically all 
climatic regions in Us. 


Terraces near main recreation room 
lounge were considered desirable by deans 
in over 1% of institutions. 85% of archi- 
tects considered them desirable feature 
in women’s residence halls. Again, cli- 
matic conditions are involved with lowest 
%s recorded in coldest climates. 


In terms of costs & maintenance, deans 
report similar desirability in providing 
terraces off of main lounge, or adjacent 
to main lounge. In this case nearly % 
of deans report such terraces worth in- 
itial cost & maintenance, while 34 of 
architects consider expense well worth 
its cost & maintenance. 


On average, 1 out of 10 institutions 
represented considered that unit lounge 
terraces should also be provided. Schools 
in group I (0-1,000 enrollment) felt 
strongly that terraces should be provided 
off each unit lounge, while girl’s schools 
are seemingly not affected in this re- 
quirement. About 20% of architects re- 
corded desirability of terraces in this 
location. 


A small % of deans of women report 
desirability for terraces to accommodate 
each room or suite. 


clothing upkeep facilities: 


Space & equipment for purpose of main- 
tenance of clothing as a facility for each 
social grouping is considered desirable 
by only 16% of deans. About %4 of 
deans report that this function can be 
adequately provided on each floor of 
building, & about 1 out of 3 deans state 
that each building can contain only one 
unit for purpose of clothing upkeep. 
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lounges: 


Need for lounge space is dependent upon 
individual programs & is therefore diff- 
cult.to state as a blanket recommenda- 
tion for any type of residence hall. Deans 
do, however, say that in general each 
building must contain lounge space & a 
large percentage of deans recommend 
that it be placed on each floor. About 
20% of deans reported desirability of 
lounge space for each social group. If 
each group were to be given lounge space 
this might obviate some need for a lounge 
on each floor. Lobby lounge space for 
each building is desirable. 


furnishings: 


Decision as to whether or not to build-in 
furnishings involves design implications 
throughout structure & is not necessarily 
a “yes” or “no” proposition. Such struc- 
tural implications were omitted in ob- 
taining thinking of deans on this subject 
&« following question was asked: “On 
basis of livability (including self-expres- 
sion) of the students, should following 
furnishings be built-in?” 

study desk 

sofa beds 

study lamps 


dressers 
storage closets 


Unanimous agreement among deans was 
found on building-in of storage closets & 
necessary storage facilities within closets. 
Built-in dressers were recommended by 
nearly 4 of deans with built-in study 
desks being recommended by nearly %. 
14% of deans report desirability of 
building-in study lamps, « 10% believe 
sofa-beds can desirably be included as 
built-in equipment. Other types of built- 
in multi-use equipment reported desir- 
able by deans: 

book-shelves 


tack-boards 
full-length mirrors 


Clothes bins are also suggested as de- 
sirable permanent equipment. 


Wash-basins in each room were sug- 
gested among additional built-in equip- 
ment. Sofa-beds were considered much 
more desirable than bunk beds in most in- 
stitutions. A comfortable bed that can 
also be used as a sofa for day-time use has 
received much design thought in last 
few years. A solution currently used has 
back-rest ‘bolted to wall « sofa-bed on 
wheels, making it possible to have a com- 
fortable bed & at same time providing 
reasonably good seating during day-time. 
This does, however, require an inflexible 
room arrangement, 
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recreational facilities: 


Recreational facilities are recommended 
for each building. 10% of deans stated 
that these recreational facilities should be 
included on each floor & 18% are in 
agreement that such recreational space 
should be provided for each group within 
building. 


cooking facilities: 


15% of deans think cooking facilities 
should be provided for each group within 
building « almost %4 of deans believe 
that such cooking facilities should be 
provided for each floor. 39% report such 
limited cooking facilities should be pro- 
vided only once for each building (rela- 
tive to size of hall). 


other facilities: 


Students were asked what facilities they 
would like to have available within their 
building. In following list of such de- 
sirable facilities, number of students sug- 
gesting feature is shown: 


study’ hall! 2.22 3... Sa eee 217 
laundry & drying 198 
TV lounge:..22242) 2) ee eee 184 
music: room. 22-5... = es eee 138 
recreation room... = 1. eee LL 
clothes. pressing 2225) eee 105 
kitchenette: . 3. | 2k eee 98 
sundeck: 4....2 0 2 ee ee 62 
beauty solon ==... =. eee 62 
ironing boards on each floor 54 
hair washing & drying _.-- 47 
candy, milk, pop & cig machines _____ 45 
more telephone lines 38 
guest:\room 22...) ee 36 
air-conditioning 33 
sewing) oom. 2.2. =~ =) See 30 
all purpose room (sewing, painting) __ 20 
smokers (for rest & study) 20 
lounge’ area ......... 2S oe 2 eee 14 
storage room for luggage 10 
bulletin board in lounge 10 
larger lounge in lobby 10 
freight jeleyators) = = = aes 10 
library (223 2 Se eee 8 
dining roomate eee 6 
extra bathroom =.=) ee 6 
smallichapelici2..i2b a ee ee 4 
community closet for formals 3 
typing ‘rooms#22=. 23s) ee We eee 5 
lavatory unit in every room 1 
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DEFECTS IN CURRENT WOMEN’S HOUSING 


Following & adjacent lists of defects have 
been compiled from reports of deans, 
architects, & women students. Lists are 
composed of items found in existing resi- 
dence halls & are not necessarily repre- 


| sentative of halls built within last few 


years, but do point out considerations for 
programming & design of new structures. 


criticisims reported by deans: 


lack of recreational area 

lack of clothing upkeep area 
telephone availability area 

flexibility for dining area 

lack of recreation facilities 

living room on second floor near bedrooms 


rear door creates problem of people pass- 
ing thru building 


center lobby is very noisy 

smoking & laundry facilities inadequate 
need more built-in furniture 

need more small reception units 


better provision for moving students in & 
out at beginning & end of year 


more flexibility in use of housing for 
boys, girls & adult groups 


more lounge space for each floor 
kitchenettes & utility hall 

recreation room for each house-mother 
student rooms too small 

inadequate closet space 

dark & small lounges 

poorly situated staff apartments 
rooms of different sizes & shapes 


lack of separate lounges for use of resi- 
dents only 


lack of adequate trunk rooms & storage 
space 


fireproofing 

better planning for traffic flow 
better centralization of services 
lack of suitable entrances 
need freight elevators 

date rooms needed 

room shapes too long & narrow 
telephones needed in each room 


need more consideration of soundproofing 


high maintenance on sinks 
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lack of pay-phone & drinking fountain in 
lobby 


staff parlor should be adjacent to office 
for accessibility 


buildings too close together 

units are too small for efficient operation 
too few single rooms 

inefficient use of space 


combination of dormitory & food service 
not adequately solved 


noise transmission from hallway to rooms 
residence halls too large 

plumbing inadequate 

lack of privacy in toilets 

need cloakroom facilities for guests 
residence halls too near classrooms 
need wider halls 

need service room for maids in each wing 
need rest-room for maids 

kitchenette required for house director 


need high ceiling storage closet on each 
floor for formals 


entrances should not open directly into 
lounge 


need fireplace in each house 


door-swings to toilets not adequately 
planned for visual control from hallway 


location of doors & radiators not suffi- 
ciently considered when designed 


inadequate electric outlets 


no outside entrance for unloading bag- 
gage, coca-cola & so forth 


insufficient number of wash basins 
insufficient lounge area for small groups 
need more favorable study conditions 
overcrowding of students 


no recreation rooms available for both 
men & women 


inadequate lighting 

no cross ventilation 

need elevator 

difficult supervision of small units 
maintenance storage 

no free access to plumbing facilities 
coeducational dining preferred 

no adjacent playfield 

unit group too large 

inadequate unit lounges 

lost space in corridors 

traffic thru social rooms 

narrow stairs 

no employees’ lunch space 
inadequate mail & package service 


inadequate individual controls for heating 
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replies from architects: 


unfinished cement on cinder block walls 
aluminum windows too light in weight 
acoustic ceilings too low 

projecting wash-room accessories 


chair legs sawn instead of bent (not 
sturdy enough) 


lack of floor drains in toilets 

rooms too small 

inadequate toilet & lavatory facilities 
inadequate ventilation for summer months 


heating system should be designed for 
future air-conditioning 


common study areas are not satisfactory 
(space can be used to better advantage 
in bed-study rooms & in common recrea- 
tion rooms) 

poor lock sets on student room doors 


inadequate number of showers with poor 
detailing 


too little closet space 
sleeping more than 2 in one room 


need more substantial & shock-proof 
doors, closets & hardware 


over-complex heating system 
central toilets & showers 

lack of freight elevators 

lack of adequate storage rooms 
wood window stools 

non-acoustic corridor ceiling 
cepen telephone booths 

soft furniture tops 

provide more built-in furniture 
more sliding door clothes storage 


surface materials should have more re- 
sistance to physical abuse 


select materials as far as possible regard 
to maintenance rather than cost 


provide adequate pipe space for repair & 
maintenance 


very best shower room water-proofing is 
necessary 


soft aggregate plasters easily damaged 
sliding steel windows 

painted hand-rails 

inadequate parking space 


need additional out-door play areas 
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replies from women students 


need additional electrical outlets 
poor heat control 

poor room lay-out 

poor color scheme 

too noisy 

dull, drab rooms 

poor lighting 

too much sun glare 

rooms too small 

not enough closet space 
insufficient bathroom facilities 
dorm too spread out 

rooms too open to street 
bathrooms too small 

too far from campus 

poor orientation 

general poor looks of building 
poor construction 

substandard plumbing 

too many stairs to climb 

need elevator or ramps 

hallways too dark 

inadequate ventilation 

exposed heat pipes are unsightly 
prefer more carpets 

interior corridors too long 

noisy heating 

transmission of sound between floors 
transmission of sound between rooms 
draughts from windows 

difficult furniture arrangement 
only entrance to basement is thru lobby 
need more privacy near entrance 
too much wasted space 

rooms too close to kitchen 


too many students/room 
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furnishings (students): 
insufficient closet space 
insufficient drawer space 
insufficient storage space 
need book shelves 

need additional desk space 
furniture is uncomfortable 
would like full-length mirrors 
no place for record player 
beds too hard & of flimsy construction 
chairs are uncomfortable 
need moth-proof drawers 

no space for extra furniture 
need wall shelves 


would like more counter space or a table 
—there is no provision for things that 
don’t fit into drawers or to be displayed 


bed too small 

storage for suit-cases, skis, etc 

poor choice of draperies 

desks should be adjustable in height 
electric outlets should accommodate irons 
need additional telephones 

built-in furnishings would be good 
lumpy & thin mattresses 


need more than 36” lineal closet space/ 
girl 


inadequate door-swing space 


not enough chairs 


administration of residence hall 
units (students): 

advisors system bad 

prefer young couple as advisors 

desire younger house-mother 

want more advisors 


student government lacking in authority 
— regulations not enforced well 


need efficient janitor 


house-mother should be given more au- 
thority — less dependence upon dean’‘s 
office 


dean of women should not act as house- 
mother 


would like house-mother system instead 
of counselor 


want more representative system such as 
dorm committee 


too many restrictions & non-adult rules 
imposed 


too much interference with privacy 
system of proctoring is poor 


since younger house-mothers are being 
made head of halls response of girls is 
much better 


house-mother shouldn’t be so business- 
like — should mix among her girls to feel 
as though she is one of them 
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dining (students): 


too far from residence hall 
snack bar desirable 

mixed dining would be desirable 
dining too formal 

dining too informal 

slow service in dining room 
dislike institutional menu 


dislike cafeteria style meals — too 
crowded — would like maximum of one 
dress dinner/week — need additional re- 
frigeration facilities 


dining facilities are sufficient — mixed 
dining is very successful 


it would be nice to have more of our 
meals cafeteria style 


need coke machine in residence halls 


outside areas & functions (students): 


need more parking space 

need more athletic space 

additional lawn area 

need private yard space for sun-bathing 


need additional shade — not enough 
trees 


need additional outdoor recreational 


space 


outside spotlights attract bugs & produce 
glare 


would like closer swimming facilities 
need more privacy from street 
no accessible entrance for deliveries 


need outside benches around dorms 


other comments (students): 


help should be available to students when 
moving in & out of dormitories 


apartment system doesn’t allow com- 
munity life as in dormitory 


faculty children living in apartments 
make too much noise 


traditional buildings cause inefficient use 
of floor area — bad fenestration etc 


prefer off-stair circulation rather than 
long central corridors 


rooms uniform with no individuality 
connected suites are not recommended 
consult with school officials before build- 


ing (dean of women, house-mother, stu- 
dents) 
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Men’s Housin 


OBJECTIVES 


In addition to housing objectives listed 
on pages 106 & 107 of July/August ara 
BULLETIN following objectives are from 
individual institution reports: 


“Education of students should point to 
full & balanced maturity. Men’s housing 
as a personal service must function as 
an integral part of whole college pro- 
gram in leading students to this balanced 
maturity.” 


““Men’s housing should be part of campus 
community, providing broad social oppor- 
tunities for all students in order to help 
them gain experience in democratic |liv- 
ing & cooperative endeavor. Men’s hous- 
ing should supplement campus activities, 


-ternity houses for sophomore, junior & 


fulfilling cultural recreational 
needs of its members.’ 


& social 


“Objectives of men’s housing are resi- 
dential & dining units with only inci- 
dential recreational facilities. A great 
majority of male students live in fra- 


senior years. Since freshmen spend much 
spare time in fraternity houses, there are 
fewer recreational facilities for men than 
for women in dormitories.”’ 


DESIGN IMPLICATIONS — FRATERNITIES 


For clarity of objectives & design impli- 
cations only, students were asked “do 
you believe fraternities provide a better 


place to live than campus-operated resi- 
dence halls?” 


Students answering this question were 
almost entirely residents of campus- 
operated housing, but over half replied 
with conviction that fraternities provide 
a more desirable living environment. 


fraternities not as good as residence 
halls — reasons: 

e more privacy in residence halls 

e better study conditions 

e less expensive 


e@ residence halls are in more convenient 
locations 


e fraternity houses are usually older struc- 
tures & not as convenient 


e dislike everyone sleeping in one large 
room 


e individual accommodations in dorms are 
better 


e@ personal independence is impaired in fra- 
ternities 


fraternities too crowded 
residence halls not as noisy 


more personal space in residence halls 


fraternities require too many social ac- 
tivities 

dislike pledge obligations 

e residence halls better maintained 
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fraternities more desirable — 
reasons: 


@ more space in rooms — prefer living with 
smaller groups 


e congenial atmosphere 
e more home-like 


e students operate fraternity & have their 
own say 


e better lodging facilities used by smaller 
number of people 


e desirability of eating function as part of 
fraternity life 


e better attitude of individuals 
e prefer studying & sleeping as separates 
e better recreational facilities 


e@ more convenient to meals, entertainment 
& laundry facilities 


e@ more social activities 
e@ not so many limitations 
e more yariety in activities 


e can rearrange & decorate room to own 
satisfaction 


e dormitory housing brings together stran- 
gers & tries to make them all compatible 
— common interests are better related in 
fraternities 


e cheaper place to live if ‘self-help’ 
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relationship to other campus 
activities: 

Classroom locations are rated as number 
one consideration in site choice for resi- 
dence halls. Architects considered prox- 
imity of student union next in import- 
ance, but deans indicated that location 
of library was second in importance. Stu- 
dent union was considered by deans as 
third in planning relationships. 


Importance of relationship to women’s 
residence halls was considered 4th by 
deans. However, architects felt that lo- 
cation of athletic fields was equally im- 
portant. Public transportation was con- 
sidered last of important planning rela- 
tionships for men’s residence halls. 


size of men’s residence halls: 
An earlier AIA study in 1948 on this 


subject, reported that architects con- 
sidered 225 maximum number of stu- 
dents that could logically be housed in 
one residence hall. This present survey 
has indicated reduction to 200 students/ 
residence hall. 


size of social groups: 


For men’s residence halls, average opti- 
mum size reported by deans of women & 
deans of men is between 70 & 80 stu- 
dents/group. Architects consider this 
figure too high & recommend average 
optimum size of 50  students/group. 
Deans from NE region consider larger 
social groups more satisfactory than 
deans from SE or SW regions, 


planning solutions: 


Architects & deans consider most de- 
sirable system of housing men is to build 
each residence hall of one group size & 
relate to other residence halls in area. 
Next most desirable system of housing 
is to house many groups within one 
building but provide no means of access 
between one unit & next. 3rd — adjust 
building size to house only one social 
group/floor & relate to other buildings. 
Least desirable is system of housing many 
groups within one building & using desig- 
nation only to separate groups from each 
other. 


Very few architects or deans expressed 
belief that designation alone was suff- 
cient to create a social group. 
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ROOM & SUITE PLANNING: 


One out of 4 deans report their insti- 
tutions use full-scale mock-ups of stu- 
dent rooms in planning new residence 
units. One out of 5 architects report 
they work with institutions that have 
used full-scale mock-ups. 


Important consideration that may be 
noted regarding experimental rooms is 
fact that, should an error in planning 
take place, error would be multiplied by 
number of rooms in residence hall. 


In considering room-bath arrangements, 
60-65% of architects & deans recommend 
student rooms with central bath. Suites 
& adjacent baths are considered prefer- 
able by 25% of architects. One out of 8 
deans favor suite-adjacent-bath arrange- 
ment. 10% of deans & architects report 
first preference as rooms & adjacent 
baths, while another 10% prefer suites & 
central bath. 


number of students/room or suite: 


Average was 2 students/room or 4 stu- 
dents/suite. Deans indicated 6 students/ 
room as feasible & some architects listed 
4 students/room as a usable solution. 
Some deans expressed opinion that 8 stu- 
dents could be included in one suite & 
one architect expressed his opinion that 
as many as 12 students could be satis- 
factorily housed in one suite. 


room size: 


34 of students indicated their rooms were 
of sufficient size. Among 25% reporting 
rooms too small, most said physical di- 
mensions were limited, but many stressed 
that their rooms simply did not seem 
large enough even though room was 
capable of holding their necessities. 


Students answered following question: 
“Assuming that each 10 sf. of floor space 
(per person) in your room costs approxt- 
mately $10/academic year, what do you 
consider optimum size/person to satisfy 
physical & psychological space require- 
ments that you can afford?” Result — 
an overall average of 136 sf/student. 


If 136 sf is considered as a single room, 
it compares favorably with average now 
being built, as reported in ACUHO sur- 
vey. However, since students probably 
consider this question as half of a double 
room, it is apparent that they would like 
average double room to be 272 sf. (com- 
pare with average current space alloca- 


tion of 194 sf — ACUHO) 


Note: figure of $10/sf of floor space/ 
academic year was assumed for purpose 
of survey. 


demand 


If room-central-bath arrangement is to 
be used instead of suites, average of all 
schools reporting indicates that approxi- 
mately 15% of rooms should be single, 
80% double, 4% triple « 1% quadruple, 
with much variation in returns, signify- 
ing need for institutions to establish their 
own ratios. 


Deans of men consider more single rooms 
desirable than deans of women, by stat- 
ing (on average) that single rooms 
should comprise 1% of total housing. 
Deans do not expect these %s to change 
drastically. 


Nearly half of deans of men consider it 
desirable to have more than one room- 
size available for housing men. 


recreation facilities: 


9% of respondents recommended recrea- 
tional facilities for each floor of residence 
hall. 11% indicated that each social 
group should have its own recreational 
facilities, while 80% of deans recom- 
mended recreational facilities for each 
building. 


PAGE 142 


SEPTEMBER-OCTOBER 


assignment of students: 


Most deans recommend that graduate 
students be housed in buildings by them- 
selves. For undergraduate students, 
many deans recommend that no break- 
down among classes be involved in hous- 
ing & that any residence hall be a mix- 
ture of freshmen, sophomore, juniors & 
seniors. Largest number of deans did, 
however, recommend that freshmen stu- 
dents be housed by themselves, which 
may reflect conditions encountered on 
campuses with large number of fraterni- 
ties. Few deans can see any purpose in 
classifying housing by sophomore, junior 
& senior years. 


cooking facilities: 

In 10% of returns, limited cooking fa- 
cilities were recommended for each social 
group. These facilities are recommended 
in a large % of returns in favor of each 
floor, while each building is generally 
expected to have some type of limited 
cooking facilities, 
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baths: 


In planning suites, many more deans 
than architects recommend baths be com- 
partmented so that each fixture can be 
used independently, with privacy. Ap- 
proximately 2/3 of deans report this 
opinion, which might indicate need of 
more study toward developing compart- 
mented baths that do not have higher 
maintenance costs. 


lounges: 


General agreement was expressed that 
lounge sizes & locations are dependent 
upon student government activities of 
residence hall, « relationship to social 
groups. Most deans recommend lounges 
for each building. Nearly half recom- 
mended lounges for each floor & nearly 
Y% of respondents indicated that each 
group should be provided with unit 
lounges. 


.terraces: 


About 20% of institutions reporting, 
considered terraces for purpose of dining 
desirable for men’s residence halls. This 
function is related to climate as indicated 
by sw region recommending this facility 
in almost 50% of returns. Nw, North- 
central, & NE regions all consider ter- 
races for dining purposes moderately 
worth initial cost & maintenance, 


Terraces for men’s residence halls are 
more desirable for sunbathing. Over 4% 
of institutions report such facilities are 
worth cost & maintenance. 


One terrace is recommended for recrea- 
tion room &/or main lounge. ‘Terraces 
adjacent to each unit lounge are con- 
sidered desirable by ™%4 of architects « 
slightly smaller % of deans. 

It is currently considered impractical to 
include terraces adjacent to each room 
or suite. 


clothing upkeep facilities: 

About 10% of deans recommend each 
social group be provided with limited 
clothing upkeep facilities. Nearly 40% 
of respondents indicated each floor should 
be provided with such facilities x about 
half of deans preferred clothing facilities 
be provided for each building. 


INSTITUTE OF ARCHITECTS 


Deans were asked if following list of 
furnishings should be built into residence 
halls. Numbers indicate % of deans re- 
plying that such furnishings should be 
built-in equipment. Opinion was on 
basis of livability, including self-expres- 
sion of students. 


storage closets 100% 
dressers 80 
study desks 60 
study lamps 50 
sofa beds 25 


(headboards, sideboards, shelves were 
also suggested by respondents) 


beds: 


Returns on preference for bunk beds or 
sofa beds for men’s residence halls were 
not consistent. 64% of deans of men 
considered that bunk beds were more de- 
sirable than sofa beds for men’s housing. 
Only 17% of deans of women (com- 
menting on men’s) reported favorably on 
use of bunk beds. Combination reports of 
deans of men & deans of women were 
about 50-50 on this point. 


parking: 


Deans report in 1940 approximately 
20% of male students owned cars while 
attending college. % increased to 37% 
in 1950 «& is currently at average level 
of 44%. Rate of increase has been be- 
tween 142% & 2%/year, which might 
indicate that by 1960 well over half of 
male students will own cars on campuses 
thruout us. In many areas this figure 
has already been exceeded —sw_ re- 
gion had 1955 average of 60%. Size of 
enrollment seems not to affect this prob- 
lem. 


It has become apparent that college & 
universities must provide solutions to 
their resident-student parking-space prob- 
lem. 80% of deans are of opinion that 
it is responsibility of their institution to 
provide parking space at no cost to stu- 
dent. On larger campuses Yo stating 
such responsibility declines to 60%. 
Smaller schools assume the responsibility 
more readily. 


Smaller campuses also report that such 
parking space should be provided adja- 
cent to living quarters if possible. Deans 
in larger institutions expressed opinion 
that such parking space can justifiably be 
provided on central lots or parking struc- 
tures. 
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furnishings: 


other facilities: 

Men students currently living in resi- 
dence halls suggest following facilities 
be incorporated into their buildings: 

e@ lounge 


e laundry (washer-drier) 


e snack bar 


e vending machines 
cokes, ice cream, etc) 


(coffee, cigarettes, 


e clothes pressing facilities 
@ music room 

@ exercise room 

e card room 

@ pool room 

e library 

e dark room 

e wood-working shops 

© printing press 

@ squash courts 


e mail delivery boxes 


e TV lounge 

e visitors’ lounge 

e well furnished recreation room 

e wash basins in each room 

e place for group studying 

e indoor sports area (ping-pong, pool, etc) 
e adequate telephone facilities 

e terraces for sunbathing 

e enclosed telephone room 

e car washing facilities 

e@ recreation room for dates & dancing 
@ reception room 

e typewriter room 

e intercom. system 

eo phone answering service at desk 

e@ quiet den 

e small reference library 


e slide projection room 
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OBJECTIONS TO PRESENT 
QUARTERS — MEN STUDENTS 


the building: 
parking space (most common objection) 


poor heat control 


dull & drab 

poor room layout 

insufficient closet space 

poor outside view 

bad window arrangement 

need window screening 

badly placed electrical outlets 

badly controlled hot & cold showers 
too noisy (common objection) 

only one room arrangement for singles 


no provisions for hanging or tacking things 
on walls 


poor radio reception 

not enough closet space 

need elevator 

telephone system poor 

need better colors for rooms 

poor sun controi 

structural columns project into room 
toc much trim to catch dust 

stairs poorly located 

only one set of stairs 

not enough sun 

too many rooms opening onto same hall 
poor lighting 

excessive sun-glare in morning 
ceilings too high 

too far from center of campus 


no chance to exercise imagination in deco- 
rating 


slow heating system 


need baggage storage on each floor 


eC SON So Pulley dV. 


do not like concrete block partitions 
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administration: 


need closer relationship between faculty 
members & residents 


lack of commanding authority 

desire inter-dorm governing council 
administration too remote 

need more student meetings 

married couple thought best for advisors 


advisors should work with student executive 
group 


house council system should be replaced 
stronger inter-hall organization 


more participation by students in administra- 
tion of halls 


poor matching of suite-mates 


too many social activities 


outside areas & functions: 
no parking space 

desire outside sun porch or balconies 
no athletic space 

parking too remote from building 
no unloading zone 

no satisfactory service entrance 
need space for washing cars 
landscaped area for lounging 
volleyball courts 

not enough shade around buildings 
no outdoor lounge 

athletic area too remote 
discontinuity with other elements of campus 


poor entrances 


other objections: 


suggest flexible room dividers 


general trend of separating men & women’s 
residences disapproved by most students 
— necessitates car on campus 


halls not planned with relationship to other 
activities 


food supply should be locked 
intercom in washrooms 


no drain plugs in lavatories with mixing 
faucets 


no drinking fountains inside toilet rooms 
electrical system interferes with radio 
windows too small 

need better room maintenance 


should limit height to 3 floors 
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furnishings: 

bed too small 

insufficient layatory space 
insufficient closet space 
need book shelves (larger) 
need separate desks 


not enough possibilities for room arrange- 
ments 


desk wrong height 

need easy chair in each room 

no tack board space 

no place for record player or radio 
drawer space inadequate 


chairs in recreation room of non-durable 
framing 


need shoe storage space 

need place for paper towels in washroom 
closets not deep enough 

not enough desk space 

insufficient amount of furniture 

14’ x 912’ not large enough for 2 people 
need drapes 


dining: 

not enough cafeteria service 
too noisy 

lacks sufficient ventilation 
object to cafeteria type dining 
would like snack bar 

colors unpleasant 

too far from residence halls 


mixed dining thought desirable by mosr stu- 
dents 


too much waiting in line 

prefer smaller scale with smaller groups 

snack-bars not conveniently located 

would like both cafeteria & waiter service 

kitchen should be accessible without passing 
thru dining area 

some formal dining desired 

dining sometimes too formal 

too far from rooms 

snack bar too crowded 

slow service 

need provision for coats 


DEFECTS REPORTED BY DEANS 


need better recreational facilities 
uncomfortable lounge chairs 

no snack bars available 

sound transmission 

poor ventilation 

inadequate closet space 

rooms too large 

no call system 

ceilings too high 

more & smaller lounges needed 
dining facilities not well integrated 
inadequate laundry facilities 
telephone in hall 

no elevator 

type of windows 

waste space 

need more rooms for committee meetings 
bathroom finishes 


better provision for moving students in & 
out at beginning & end of year 


more flexibility for use of housing for boys, 
girls or adult groups 


dining rooms not designed to accommodate 
house groups 


excessive stairways 

single rooms too small 
inadequate lighting 

selection of box springs 
fireproofing 

better planning for traffic flow 


better centralization of central services 


1956 


BULLETIN OF THE AMERICAN 


‘no adjacent playfield 


install freight elevators 
unit groups too large 


noise should be given high priority in physical 
planning 


maintenance flow & storage space be given 
great consideration & thought 


administrative & maintenance staff should 
be consulted early in planning 


lounge space needed for each group 
prefer co-educational dining 

dining room pillars 

drinking water 

open lounges off halls 


only passage between sections is through din- 
ing room 


outside balconies 

more built-in furniture 

too many “built-ins’’ 

units too large 

no laundry chutes, no central linen rooms 
no place to shake dust mops 

too many single rooms 

inadequate incinerator 

poorly designed closet 

parking space 

inadequate electric outlets 

plumbing 

heating 

insufficient study area 

separate rooms instead of suites 

sinks with catch drains & fitting plugs 


inadequate recreational areas 
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total number of students to be housed 
sizes & subdivision of groupings 
counselor program & requirements 


independent services to be allocated to 
each group, floor, & hall as required 
(lounges, kitchenettes, laundry, etc) 


organizational requirements for dining & 
cooking functions (central or independent 
kitchens) 


organizational 
functions 


requirements for lounge 


organizational requirements for manage- 
ment functions 


relation to outside noise generation ele- 
ments (traffic, play fieids, interior courts, 
etc) 


relation of interior noise generation areas 
(kitchen, kitchenettes, reception room, 
baths, laundry, foyers, etc) 


pleasant & youthful atmosphere 
orderliness thruout 

initial cost ys maintenance 
maintenance facilities & location 


fire rating 

framing system & materials in general, 
including floors 

number of exits 

maximum distance from rooms to exit 
fire alarm & fighting apparatus 

fire doors 


security & night watchman station 


orientation (desirable to have sunlight 
touch each bedroom sometime during 
day) 

ventilation (natural — mechanical — 


cross ventilation) door vents — direction 
of wind —air conditioning — transoms 


kitchen odors & over-heating (mech equip 
& solar gain) 


method of heating & hot water supply 
(heat source) 


screening (insect) 

auto access to student storage 

parking 

deliveries 

maximum desirable lengths of corridors 


snow remoyal (pipes or mechanically 


shovelled) 


climate 

glazing (single or double) 

thermal transmission thru walls 

(heat & cold) 

site-improvements (existing & required) 
particular 


air-conditioning (general or 


spaces) 


taxi drop to entrance — sheltered? 
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site survey 


number of floors 
walk-up height) 


required (maximum 


elevator requirements (passenger & 
freight) 


relationships of view & mass to existing 
adjacent buildings 


relationships to main campus traffic 
site & roof drainage 


methods of student control (number of 
entrances & genera! office & sign-in re- 
quirements) 


compliance with building code require- 
ments 


incinerator 


site utilities (gas, 
sewer(s) & steam) 


water, electricity, 


maintenance factors for exterior of build- 
ing & grounds 


housing of visitors 


apartment requirements for type of ad- 
ministration & counseling selected 


maintenance personnel required 


relation of service entrance for functions 
served 


water supply & softening requirements 
exterior sillcocks & lawn watering 


system of communication 

telephones (each room or in hallway) 
signal system or 2-way call from rooms to 
desk 

pay phones 

paging system in dining rooms, lounges, 
reception rooms, laundry & toilets 


television, radio & conduit planning 


security — locks, keying, panic hardware 
& alarm system on exit doors. Remote 
controlled main entrance door lock 


linen storage (locations) 
bulletin board locations 
full length mirror locations 


relation of men & women’s toilets to main 
lounge, entrance, & dining 


inclusion of special functions such as: 
music practice room 

television lounge 

library 

radio station, dark room, sewing room, 
etc (consult students) 


students/room, suites, & related bath 


ratio of single, double, triple, & suites 
with corresponding bath requirements 


rain & sun protection for windows 
drinking fountains 

NBFU & NFPA (fire codes & ratings) 

dry cleaning & laundry pick-up & delivery 
baggage room 

corridors & stairs (5’0’ & 5’6” min) 
kitchenettes 

guest rooms 

roof access 


lighting intensities thruout 
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general planning considerations: 


materials & finishes: 


color — desirable hues & values 
consideration of student-provided rugs 
wall protection — if lavatory included in 
rooms 

window stools 

furnishings 

type & finish of doors (solid core sug- 
gested for sound control) 

exposed mechanical equipment 

door frames 

trim 

type of windows — materials & finish 
corners of walls & furniture for durability 
skid resistance of stair & treads & other 
flooring materials 

heat considerations for furniture (electric 
irons, cigarettes, etc) 

ceiling, wall & floor finishes for following 
spaces: 


sleeping rooms | consider: 
lounges 
toilets eee 
<a sound transmission 
dining ‘ 
: sound absorption 
kitchen : 

2 maintenance costs 
corridors oe 

: sanitation 
offices : 
d redecoration 
aundr ee Ba ae 

y flexibility for individual 

showers expression 
recreation 
stairs 
lobby durability vs ease of 
terraces damage 


(a SS 


student rooms: 
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number of students 
approx minimum size 
triple, etc) & clg hgt 
living —— study separate or one 
connecting single rooms 

furnishings: 

bulletin boards 

wardrobe (length & hanging heights — 
72” horizontal suggested) 

mirror 

window blind method or drapes 

drawers 

valuables storage 

desk (individual or common) 
wastebaskets 

book-shelves 

luggage storage 

bed size & tyre (in contract?) 

chairs (in contract?) 

study lights 

night table 

storage for 12’’ phonograph records 
what furnishings to be built in? 

table space for record player, radio, per- 
sonal TV, tape recorder, etc 

mechanical equipment 

number of electrical outlets (3/room sug- 
gested) & wattage requirements (consider 
irons, portable hair-dryers, TV, etc) 
heat transfer device — location, size & 
general performance requirements 
adjustable grill for ventilation 

wash basin 

wall-switched light 

picture hanging devices 

locks & keys & performance requirements 
of hardware for door, closet, & drawers 


(single, double, 
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lounges — including unit, main, 
libraries, reception rooms: 


e location & sizes 
e ceiling heights 
e@ administrative control 


e relation to entrance foyer for convenience 
& privacy 


e food service 
e fireplace 

e telephone 

@ piano 

e record player 
® paging system 
e TV 

@ acoustics 

e@ decorating 

e lighting (natural & artificial) 
@ movies 

e furniture 

e ventilation 


e storage (multi-use space) 


recreation space: 


e functions 
pingpong 
dancing 
smoking 
card-playing 
radio 
record-player 
piano 
snacks 
machine dispensed 
drinks, ice cream 


cigarettes, candy, 


@ paging system 
e sound control 
e ventilation 

e telephone 


e storage 


bathrooms (private or central): 


NOTE — fixture ratios listed are general & 
require specific study before using 


e lavatories 
FatiOs ako 
FatiOul tomo 


3-4 residents (women) 
residents (men) 


e tubs & showers 
ratio: 1 to 6 residents (women) 
ratio: | to 10 residents (men) 


e urinals (1 to 12 students) 


e water closets 
ratio: 1 to 12 students (men) 
ratio: 1 to 9 students (women) 


e toilet area separate from bath 


@ maximum distance from most remote 
room 

e sunlight 

e ventilation (natural — cross ventilation 


mechanical ventilation) 
e location of heat supply 
e@ junction of surfaces 
e towel hooks, soap dishes & shelves 


e other equipment: 
hair dryers 
drinking fountain 
mirrors 


e electrical outlets & lighting 


laundry facilities: 


location 


@ ironing boards 
ratio: 1 for 20 girls 
ratio: 1 for 40 boys 


@ washers 
ratio: 1 for 20 girls 

extractors (as required for washers) 

dryers (as required for washers) 

mangle 

lighting (amount & type) 

drying racks 


location of maintenance equipment 


ventilation 
@ seating space 


e@ sewing-pressing room 


entrances — foyer & administration 
offices: 


recessed rubber mats 

double doors 

reception desk 

telephone switchboard 

paging & record playing system 
adjacent office 

coat room 

toilets 

public telephone 

storage for office supplies 
mailboxes (key or combination) 
post office & package delivery 


wall safe 


maintenance facilities: 
student clean-up closets 

dust mop facilities 

suction hose 

electrical outlets 

janitor closets 

janitor locker room toilet & shower 
maids’ locker room toilet & shower 
outside access 

work bench 

tunnel access 

service stair 


linen storage 


0 


terraces: 
e dining 
e social 


e sun-bathing 


student counselor rooms (may be 
suite or require married couple): 


number & locations desired 


size 
e furnishings & storage 
e relation to food services pone 
e lighting equipment & storage 
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resident director's suite (may be 
married couple): 


location (privacy with accessibility to lobby) 
telephone 
bedroom 
living room 
kitchenette 

functions) 
bath 


equipment & storage 


(sometimes shared for social 
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acoustics in churches 


A statement prepared by a special 
committee from: 


American Guild of Organists 
William H Barnes, Chairman 


Associated Pipe Organ Builders of 
America Joseph S Whiteford, chairman 


American Institute of Architects 
Walter A. Taylor, AIA, chairman 


ACOUSTICS is but one ele- 


HILE 

ment in the good design of 
churches, it assumes great importance in 
serving the needs of worship. 


The purpose of the church building is to 
provide a worshipful environment, & 
one in which church music can be fully 
experienced & the spoken word easily 
heard. Successful achievement oi this 
objective is dependent in large measure 
on the solution of acoustical problems. 


This statement summarizes some of the 
many acoustical problems which arise in 
building a modern church with relation 
to the choir, the organ & the spoken voice. 
It has been undertaken at the request 
of church authorities, church musicians 
& organ builders who have realized the 
need for a simple summary in non-tech- 
nical language, that describes the nature 
of the problems themselves & outlines 
the advances that have been made in the 
science of acoustics. 


It has also become apparent that many 
serious misconceptions are widespread & 
that they have done extensive harm to the 
acoustics of existing buildings « threaten 
to damage many more. It is felt, there- 
fore, that clarification of acoustical 
knowledge, as it concerns churches, is 
necessary in order to create truly fine 
buildings. 


Attention is first directed to misconcep- 
tions that have done damage & second, 
solutions of characteristic problems : 


misconceptions: 


Many persons with little technical 
knowledge of the subject speak of “per- 
fect” acoustics in relation to church 
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a technical reference guide TRG 12-1 
on organs & acoustical materials 


buildings. Acoustical considerations, as 
in the case of heating & lighting, are ques- 
tions of judgment & individual prefer- 
ence. Certain criteria, however, can be 
stated in precise terminology since acous- 
tics is a calculable applied science com- 
parable to heating & illumination in de- 
gree of exactness. No such word as 
“perfect”? can apply to results greatly 
controlled by subjective factors. “There 
is relatively little variation in the hear- 
ing characteristics of persons with normal 
hearing. However, about 3% of a typical 
population have impairments of hearing, 
& the percentage would be higher than 
this among the many elderly people in 
a church audience. Likewise, diversified 
training & acquired tastes make individ- 
uals with almost identical physical hear- 
ing equipment vary greatly in what they 
consider “good.” ‘This statement can- 
not offer an infallible blueprint for the 
creation of “‘perfect’’ acoustics. Each 
problem is individual. The designer must 
bear in mind the multi-purpose functions 
of the church & endeavor to tie together 
& balance all design requirements. Since 
the performance of the great church 
music is of major importance in wor- 
ship, the proper acoustical setting is 
therefore extremely important. Refer- 
ences will be made to some of the es- 
tablished laws of physics, results of stud- 
ies in psycho-acoustics & the experience & 
judgment of those whose lives have been 
dedicated to church buildings & to church 
music. 


Room resonance is similar to the sound- 
ing or “speaking” of an organ pipe when 
air is blown over the end of the pipe. 
The pipe can be blown at its funda- 
mental resonant tone or frequency & also 
at a series of overtones. The room, like 
the pipe, also has a series of resonant 
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frequencies, determined by the dimen- 
sions of the room. In small rooms these 
resonant frequencies are in the audible 
range, & they can seriously distort sounds 
produced in such rooms. <A judicious 
choice of room dimensions, of diffusing 
obstacles in the room, & of absorptive 
panels, strips or patches on the walls, 
will minimize the distortion of room 
resonance. In large rooms (dimensions 
greater than about 30 feet), most of the 
resonant frequencies will be in the sub- 
audible range, & the resulting resonant 
distortion will not be objectionable. In 
general, however, rectangular rooms 
with their opposite pairs of parallel walls, 
especially if smooth & reflective, give rise 
to resonant flutter echoes. 


Such shapes should be avoided or the 
walls should be treated with distributed 
panels or patches of absorptive mate- 
rials, which will promote diffusion & 
reduce resonance of sound in the room. 


The terms resonance, reverberation, & 
echo refer to three different phenomena 
but are often mistakenly inter-changed. 


“Reverberation is the persistence of the 
resonant frequencies in a room after the 
original source of sound in the room has 
been stopped.” * 


If sound is reflected so that it follows 
the direct sound by an interval of 1/17th 
of a second or more, the ear distinguishes 
a separate, repeated sound, or echo. 
Echoes conflict with the original sound, 
causing confusion. “They are harmful 
to both music & speech & should be 
avoided by proper proportions of the 
building & by careful shaping &/or acous- 
tical treatment of the interior surfaces. 


* Dr Vern O Knudsen 
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ACOUSTICS IN CHURCHES (continued) 


Perhaps the worst of errors in regard to 
acoustics is the idea that the “ideal” 
auditorium is one which is completely 
“dead”—that is, one in which there is 
practically no reverberation or persist- 
ence in sound after the original sound 
ceases. It is especially bad to make both 
ceiling « floor absorptive & to leave walls 
very reflective. Acoustical properties of 
the building contribute an essential ele- 
ment to the entire aural effect, just as 
does the sound board of a violin or piano 
to the vibration of the strings. The 
persistence of sound in any auditorium 
is natural « desirable « should be limited 
only for purposes of clarity in speech or 
music or for special purposes such as 
broadcasting. Even in the latter field 
the unwise use of acoustical absorbent 
materials in studios used for music, has 
led to memorable fiascos. For many uses 
it may be necessary to create a room 
visually large but acoustically shrunken. 


However, when one’s eyes see a large 
room, a natural psychological response 
is for one to expect sounds in the room 
to behave as though they are in that 
environment. 


The church, of all buildings, should 
transcend both visually & acoustically the 
realms of everyday human experience. 


The individual’s feelings of isolation 
from the exigencies of modern life in 
the sharing with others of the nobler 
purposes of worship, should take place 
in a building representing man’s highest 
esthetic achievement. Small rooms sel- 
dom present acoustical difficulties, but 
large ones do. The acoustics of a great 
building by nature cannot, & by function 
should not, attempt to reproduce that 
of the earlier type “dead” broadcasting 
studio. The great church music was 
written with the building’s acoustical 
characteristics in mind. Palestrina, 
Tallis, Purcell, « Stanford wrote for 
long periods of reverberation. Modern 
considerations in large buildings require 
This can be 
accomplished by a balanced combination 


that sermons be heard. 
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of reasonable acoustical design & judi- 
cious use of speech reinforcement sys- 
tems. 


It has been customary to regard the 
sounds of the organ, choir & speaker as 
isolated problems in acoustical control & 
to deal with them separately. They must 
be regarded as a composite whole & con- 
sidered together. For example, no or- 
gan can be intelligently designed with- 
out reference to both the acoustical prop- 
erties of the auditorium & the sound- 
producing pipes of the organ as one com- 
plete musical unit. The total effect is 
a synthesis of the initial sound of the 
pipes, together with the acoustical frame- 
work supplied by the building. The 
same is true of the choir. The clarity & 
forcefulness of the speaker’s voice is like- 
wise affected. Certainly half the suc- 
cess of any organ is dependent on good 
acoustics. A good organ cannot be 
musically successful if the acoustical con- 
dition is bad but poor acoustics may con- 
ceal or mask defects in a poor organ. 


Materials used for acoustical control 
have two separate functions which are 
often confused. The first is sound in- 
sulation — the second, sound absorption. 


Confusion of the two leads to many seri- 


ous errors. Insulation seals a room 
against the entrance of outside sounds & 


prevents interior sounds from escaping. 


The absorption of sound is accomplished 
by converting energy of airborne sound 
to heat energy by the friction of the air 
molecules with the fibers of the mate- 
rials which form the surfaces of the 
room. When “acoustical” materials are 
used, they must be chosen for the pur- 
pose which they are to serve. For in- 
stance, a brick wall is a poor absorber of 
sound, but a good insulator. A 1” per- 
forated fiber board is an effective absorp- 
tive material for middle « high fre- 
quencies, but is practically negligible as 
an insulation material between two 
spaces & is poor as an absorber of low 
frequencies. The two problems of ab- 
sorption & insulation, then, require com- 
pletely different control mechanisms. 
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Probably the most direct approach to 
good acoustics is by good proportioning 
of the building itself. This approach 
alone solves many problems. Also of 
importance are the materials to be used. 
For acoustical design they should be 
selected for acoustical properties only, 
not because they are either traditional 
or modern, relatively in a natural state 
or highly synthetic. Considerations of 
architectural design, strength & mainte- 
nance should also offer selection. Good 
acoustics will not automatically result 
from the selection of materials found in 
existing buildings which happen to have 
Such materials 
as hardpressed fiberboards, plywood, 
glass, plastics « hard plasters tend to 
preserve, rather than to destroy sound. 


satisfactory acoustics. 


Church auditoriums require very dif- 
ferent acoustical treatment from build- 
ings where the purpose is to subdue noise. 


Too much “corrective treatment’? has 
a ruinous effect-on both speech & music & 
may need later “correction” in turn by 
a speech reinforcement system. In most 
of the churches now being built, proper 
design & correct use of exposed interior 
materials will give excellent results with 
no artificial means whatever. Blind ad- 
herence to certain doctrinaire standards 
of architectural “style” & to acoustically 
unsound novelty shapes, have both de- 
stroyed good acoustics all too frequently 
in modern buildings. 


In countless instances a beautiful organ 
has been tonally smothered & reduced to 
marginal effectiveness by placing it in 
inadequate & poorly designed ‘“cham- 
bers.” This burial of the organ de- 
veloped in the romantic era & has con- 
spired with heavy ornate grilles & cases 
to waste millions of dollars. Unhappily, 
this practice still continues. It is the 
considered opinion of the Committee 
that a $25,000 organ in a proper acous- 
tical & spatial environment will be more 
musically effective than a $50,000 in- 
strument suffering under the handicaps 
indicated above. 
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Frequently these handicaps have been 
accompanied by wide spatial separation 
of the choir, organ & organist. No one 
thing could combat good music more 
successfully unless it be the ill-advised 
use of “acoustical material.” 


A final misconception, as popular as it 
is erroneous, is the belief that good acous- 
tics for music must be bad for speech & 
vice versa. It is now possible to satisfy 
the requirements for both without seri- 
Ous compromise to either; however, a 
compromise is necessary, unless means 
have been provided for varying the re- 
verberation, which would not be prac- 
tical in a church. 


the comedy of errors: 


These misconceptions are so widespread 
that vigorous efforts are required to ar- 
rest the damage which they are doing. 


There has rarely been adequate coordina- 
tion between organ builders & architects 
in the planning stage — when problems 
could be anticipated « avoided. Unsus- 
pecting architects & church officials have 
suffered the guidance of acoustical ma- 
terials salesmen, many of whom are not 
For them, the 
simple & 


scientists or engineers. 
problems are disarmingly 
usually solved in direct proportion to the 
quantity of absorbing material recom- 
mended for installation. In some cases 
the clergyman &/or architect disregard 
music in favor of speech. “Thus begins 
that Comedy of Errors re-enacted time & 
again in American churches. “The build- 
ing will have “perfect’’ acoustics, the 
client is assured, if the ceiling is cor- 
rected. (A reflective ceiling, if not too 
high, can serve as an effective “sounding 
board” & “wave guide.”) When “cor- 
rected” it is found that the situation is 
still unsatisfactory, so the “correction” 
is “corrected.” A speech reinforcement 
system is installed to resuscitate the 
sound which the “engineer” has killed, « 


those in the rear are forced to hear the 
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clergyman’s voice mocked by the sound 
of a loud speaker, usually out of phase 
with the original speech sounds. In 
later years perhaps a redecoration of the 
church covers the acoustical material 
with paint & its absorption effect is lost. 


Thus the church returns to a poor ap- 
proximation of what it might have been 
in the first place, before all the money 
was spent & the mistakes made. ‘The 
music, meanwhile, has been throttled « 
deadened 
should be. 


into sounds unlike what it 


great buildings & great music: 


that 
the great musical literature of the church 


It must be understood «& respected 


was conceived, composed & established in 
large stone buildings which have, in most 
cases, long reverberation periods — up 
to 5 seconds after the cessation of the 
original sounds. This prolongation of 
sound, or reverberation, is extremely im- 
portant, not only in the performance of, 
but in listening to, church music. It sur- 
rounds the basic sound with supporting 
sound & preserves the overtones which 
give timbre & distinctive qualities to the 
tones from various parts of the organ, 
other instruments « the human voice. 


This was the acoustical climate in which 
Palestrina, Bach, Handel, Byrd, Men- 
delssohn, Franck, Vierne, Widor & 
Vaughn-Williams worked. All of the 


other memorable creators of church 


music flourished in this atmosphere & 


their music was intended for it. It is not 
archaism, but simply a consideration of 
elemental musical taste which bids this 
committee to state that this great church 
literature can only be heard as intended 
under acoustical conditions which simu- 
late the original. One half of the success 
of any musical experience depends upon 
sympathetic acoustics of room in which 
it is heard, This is particularly important 
in regard to church music. Because 
music suffers in an acoustically dead 
building, speech is also lifeless & will 
usually require artificial amplification. 
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The need for speech amplification must 
be considered in terms of the acoustical 
power output of speakers, size of room, 
amount of absorption, etc. 


There are few capable acoustical consul- 
tants, professionally trained, & independ- 
ent of commercial interests. The science 
is too young to have produced such con- 
sultants in any number. Outside their 
ranks there are even fewer non-profes- 
sionals who are qualified to judge 
whether or not corrective material is 
required & if so, what, how & where it 
should be applied. 


Acoustics should be an integral part of 
the architectural design. Many of the 
traditional building materials (& those 
modern ones having similar acoustical 
properties) can be utilized for reinforce- 
ment & preservation of speech & musical 
sound for an optimum acoustical con- 
dition. They must, however, be intelli- 
gently used in conjunction with good 
design, especially in large buildings. De- 
sirable musical sound & good acoustics 
are inseparable & both are among the first 
essentials of a successful church build- 
ing. They must be planned by other 
than hopeful guess-work or commercial 
pressure & should no more be left to 
after-thought than the placement of the 
altar or the pulpit. Nearly all of the 
technical requirements for good hearing 
are predictable in the planning stages of 
the building, just as are the requirements 
for proper lighting, hearing « ventila- 
tion. Neither traditional nor modern 
materials are basic to this problem. It 
must be reiterated that this is a matter 
of design. Churches which are atrocious, 
both acoustically «& esthetically, can be 
built of traditional or modern materials. 


Likewise, perfectly satisfactory churches 
can be created out of either traditional 
or modern materials, or both. It depends 
upon the knowledge, judgment, skill « 
taste of the architect. The architect is 
the coordinator of the various phases of 
building & must understand the inter- 
relationship of these various demands. 
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ACOUSTICS IN CHURCHES (continued) 


essentials of good acoustics: 


1 Outside disturbances must be insulated or 
reduced to a sufficiently low intensity so 
that they do not interfere with speech & 
music, or even with silent prayer & med- 
itation. 


2 Sounds of music & speech within the audi- 
torium must be sufficiently loud, both at 
their source & to the listeners throughout 
the building, to permit ‘‘easy”’ listening. 


3 Reverberation time of room must be such 
as to avoid excess overlapping of musical 
or speech sounds & yet must be long 
enough to provide the essential blending 
for music & support for the spoken word, 
especially important in a large auditorium. 


4 Echoes & long-delayed interfering reflec- 
tions must be eliminated. 


5 Sounds must be distributed properly 
throughout the room to give uniform in- 
tensity of sound for greatest number of 
listeners. 


These conditions are achieved by design 
in terms of following factors: 
e selection of a quiet site &/or adequate 


sound insulation of walls, doors, windows, 
etc. 


e shapes & spaces of the building 


e selection & disposition of surface ma- 
terials 


e@ speech reinforcement systems 


the placement of the organ, choir & 
console: 

There is a widespread practice of placing 
the organ & choir at a considerable dis- 
tance from each other & also of placing 
the console « the main body of the organ 
far apart. It is essential that the organ, 
the choir x the organist be placed closely 
together so that the musical sounds will 
emerge together & so that the organist 
can hear properly & control the perform- 
ance. He should also be able to hear his 
instrument & choir in the same propor- 
tion as their sounds will reach the con- 
gregation so that he can balance the 
ensemble. The choir must hear the organ 
for its support & rythmic guidance. When 
one considers that 
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a) in a free field, the intensity of sound 
decreases as the square of the dis- 


tance, & 


b) sound travels only about 1100 feet a 
second, (a delay of 1/20th second be- 


ing perceptible) 


the folly of separating these elements of 
music is apparent. This cannot be solved 
with microphones, etc. Close grouping 
is the only answer for the most highly 


coordinated performance. 


Very often organs are forced into poorly 
proportioned spaces which actually lie 
outside the walls of the room in which 
the music is to be heard. This condition 
is often made worse by inadequate tone 
openings. In such cases there has usually 
been insufficient coordination between the 
organ builder & architect in the early 


planning stages. 


It must be stated unequivocally that the 
ideal placement of the organ is such that 
it is acoustically “in the open” «& that 
there is a direct line of sight to all parts 
of the auditorium with no intervening 
heavy grilles, cloth, beams, walls, par- 
titions or other obstructions. Installa- 
tion in organ “chambers” is not ideal. 
The exceptions to this are the expressive 
divisions, which must be given adequate 
tone openings for the egress of sound & 
for expression shutters. Such  possibil- 
ities should always be submitted to the 


judgment of a reputable organ builder. 


No architect or church building commit- 
tee would think of placing a pulpit or 
the choir in a chamber hidden from the 
view of the congregation. What can be 
expected acoustically if the organ is sub- 
mitted to such conditions? The more 
the organ is buried in a chamber, the 
poorer the musical results will be. Enor- 
mous amounts of money have been & 
are being wasted in this country by build- 


ing large organs & then interring them in 
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musical tombs which violate every na- 
tural rule for sound production & pro- 


jection. 


It is a hopeful sign of the times that the 
inherent decorative possibilities of the 
organ are being recognized. Instead of 
ugly « heavy cases, usually employing 
dummy pipes, the actual speaking pipes 
& other internal components of the mod- 
ern organ, can be effectively integrated 
with the architectural design of the audi- 
torium. This must be done skillfully, « 
again, by the close collaboration of the 
organ builder & architect. The tonal re- 
sults will always be more successful than 
when the organ has been concealed be- 
hind thick grilles, heavy screens or arti- 


ficial pipe fronts. 


Any decorative casework that is thought © 
to be necessary in front of the organ it- — 


self should be at least 65% free open 


area & any solid elements in the grillage 
of the casework must have a maximum ~ 
width « depth of 2”. 
be used, they should be acoustically trans- 


If fabrics are to 


parent, fireproof & dust-proof. Cloth of 
fibres 
avoided. A thin mesh or glass fiber is to 


animal or vegetable must be 
be preferred, or suitable metallic screen 
wire. The test of an acoustically success- 
ful fabric is to hold a piece approximately 
4’ square in front of one’s face & make 
a hissing sound with one’s tongue & 
teeth. Ifa listener a few feet in front is 
able to detect a difference in the quality 
of the hissing sound when the fabric is 
removed, the material is not acoustically 
transparent. 


For liturgical or architectural reasons it 
is sometimes necessary to provide organ 
spaces which are at the side, in a chancel 
or gallery. In such a case the opening 
from the organ spaces into the nave or 
body of the church should extend to the 
ceiling of the organ space, down to at 
least two feet from the floor & out to 
both sides. No “pockets” must be tol- 
erated in any organ space, 
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space requirements & cost of organs: 


While space requirements of the indi- 
vidual instrument depend upon the final 
specifications, there are several points 
which the architect should bear in mind: 


e If the organ must be installed in a 
side space the width (open side) 
should never be less than twice the 
depth (plan dimension). 


e Its height should be no less than 11’. 
When a height of 22’ or more is used, 
the parts of the organ may be so dis- 
posed as to double the effective use of 
the floor area. 


e Ideal openings should extend full 
height « full width. There should be 
no pockets to trap the sound at the top, 
bottom or sides. 


e The various major internal compon- 
ents of the organ are rectangular boxes 
called wind chests, approximately 
8’ 6” in length « from 2’ to 6’ in 
width « 10” thick on which the pipes 
of the instrument rest. They are 
placed at a minimum of 3’ off the 
floor. The pipes on these wind chests 
may be from 6” to 6’ 6” in length. 
The longer pipes, often up to 18’ are 
set off on separate chests, usually on 
the floor. 


e An average of 125 cubic feet is re- 
quired for each independent stop or 
set of pipes in the modern organ. 


e The 1953 average cost of each inde- 
pendent stop in the organ varies from 
$900 to $1500, depending on the size 


of the instrument & the builder of it. 


e Reasonable cost for an organ is 10% 
of the cost of the church auditorium. 
Inflationary conditions have affected 
the cost of organs as they have building 
costs. 


It is essential that both choir « console 
be placed close to & in direct line of sight 
with the organ: to provide adequate 
musical support for the choir. The or- 
ganist’s auditory perspective must be 
preserved, permitting him to coordinate 


both. 
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Architectural considerations will deter- 
mine the placement of the organ at one 
end of the building or the other, but the 
two cardinal principles representing the 
ideal are that 


e the organ should be completely in the 
open & 


e in direct sight line with all who hear it 


It is recognized that these ideals must 
more often be approached than reached. 


shaping of surfaces & spaces in the 
building: 

Many diverse architectural considera- 
tions determine the shapes & surfaces of 
the building interior, important among 
these being the effect of shapes & sur- 
faces on the overall acoustical result. 
Good acoustics begins with good design 
& good materials logically used. In most 
cases these alone can insure good results 
without the introduction of materials or 
equipment solely for the purpose of ob- 
taining the correct acoustical environ- 
ment. For some special cases & usually in 
large buildings, special materials & equip- 
ment are necessary for optimum con- 
ditions. 


The domes & curved surfaces of colonial, 
romanesque & byzantine style churches 
create special acoustical difficulties for 
both speech & music. The low rise bar- 
rel-vaulted ceiling of the typical colonial 
church is a frequent offender & if it must 
be used, the radius of curvature of its 
surface should be carefully calculated 
so that its focus will lie considerably 
above the heads of the listener or below 
the floor of the building. An alternative 
to this plan is to use a flattened arch. 
Domes usually require some acoustical 


treatment. 


Long, parallel, unbroken walls of the 
church, as in colonial buildings, may give 
rise to a condition of flutter echoes, which 
are short echoes between the parallel 
surfaces. The walls can be splayed to 
correct this, or the surfaces broken by 
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windows, pilasters or columns, or in ex- 
treme cases, strips of absorbent material 
applied, 


When the rear wall is hard-surfaced & 
more than about 40 feet from the sound 
source, it may reflect back the sound 
after a time lag in the form of an echo. 
This direct reflection can be broken up 
by proper shaping of the wall, or in ex- 
treme cases, by acoustical treatment. 


But when the rear wall is less than 40 
feet from the sound source, it provides a 
desirable reinforcement of the original 
sound & helps maintain adequate loud- 
ness at the rear of the building. 


the auditory is consistent with the 
visual: 

In churches of the traditional types, par- 
ticularly the medieval, for which the 
classical musical literature was composed, 
the relationship between visual & auditory 
effects is emphasized. The height, length 
& volume brought about conditions of 
reverberation & resonance which were 
major factors in the impressiveness & 
unique quality of the music. 


This should not be interpreted as a state- 
ment that medieval church architecture is 
essential to acoustical ideals. However, 
it may be noted that in this type of 
architecture, desirable acoustical qualities 
prevail which can be understood & in- 
corporated in contemporary of whatever 
classification. It is inexcusable to de- 
stroy or preclude acoustical conditions 
ideal for music through failure to under- 
stand their importance for performance 


of great church music. 


In the cruciform plan problems may arise 
in the transepts which if too deep may 
result in sound waves out of phase with 
those going directly into the nave. This 
condition can rarely be modified by shap- 
ing the walls & may require absorbent 


material. 


It is well to bear in mind that the best 
& most natural speech reinforcement sys- 
tem is the reflective surface which en- 
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ACOUSTICS IN CHURCHES (continued) 


closes the source of the original sound — 
the walls, floor, « ceiling all project 
sound forward toward the listener. The 
architect’s first 
acoustics is to insure that these structural 


contribution to fine 
members are of hard surface materials, 
or of wood, always as hard or harder 
than those elsewhere in the building, « 
so angled as to direct the sound where it 
should be heard. Of the intelligible 
sounds reaching the listener’s ear, a much 
greater part is the reflected increment 
than the original, direct sound. It should 
be clear, then, that such rule-of-thumb 
acoustic formulae as “‘treat the ceiling,” & 
“treat the rear wall” are at best highly 
questionable & usually very dangerous. 


selection & disposition of surface 
materials: 


Acoustical material can do only one 
thing: it can absorb sound. The prob- 
lem, then, is to use the existing sound in 
the most effective way. In hospitals, fac- 
tories & indeed in many other buildings, 
the use of absorbent material is a practi- 
cal necessity & has contributed a great 
deal to the comfort of modern living. Its 
function in these cases is a legitimate one 
— to reduce noise. In the church, how- 
ever, it can be destructive to proper 
hearing conditions, both for speech & for 
music. Its excessive use not only emas- 
culates the sound of the clergy & choir, 
but destroys the acoustical properties 
which are absolutely essential to the 
musical repertoire of the church. 


During the past 25 years in many in- 
stances, far more absorbent material has 
been recommended than has been needed. 


The misconception that good acoustics 
for music will be poor for speech has 
made the clergyman easily susceptible to 
the arguments of commercialized acous- 
tical engineering. Clergy & musicians 
have a common interest in good sound. 
Buildings can & should be planned prop- 
erly for all of the acoustical require- 
ments, both speech & music. 
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One of the most serious objections to the 
unnecessary use of acoustical material is 
its non-uniform absorption characteris- 
tics. That is, it will usually not absorb 
all sound pitches evenly, but will ab- 
sorb the higher frequencies which give 
clarity & distinctness, & leave the boom & 
rumble of the lower frequencies which 
make speech & music indistinct. The 
ostensible purpose of using acoustical ma- 
terials, is to clarify speech. Unfor- 
tunately, the opposite is often achieved. 
Such is the particular offense of both thin 
fiber materials &« the popular acoustic 
plaster so often used in colonial style 
buildings. These are more harmful to 
music than to speech. 


Whenever any absorbent material is used, 
it must be of such a character as to be 
reasonably efficient in its absorption value 
at both low e« high frequencies, & 
throughout the tonal spectrum. ‘This 
means that less surface area of material 


should be used than is generally recom- - 


mended, & that what is used should be 
much thicker physically or used with an 
adequate air space behind the thin ab- 
This 


true for low frequencies. 


is especially 
Unless intel- 
ligent planning takes place early, it is 
impossible to provide for these thicker 
materials which are far superior to the 


sorptive material. 


thin ones. These materials can be placed 
behind handsome permanent facings, such 
as perforated metals, wood strips, open 
brickwook, etc. The possible methods 
that can be devised by creative consult- 
ants & architects are numerous. 


Acoustical plaster is often recommended 
for the ceiling which is often the wrong 
place since the unobstructed ceiling trans- 
mits sound from one end of the building 
to the other & should remain reflective. 
Acoustic plaster can be applied in dif- 
ferent ways with the trowel, with vary- 
ing degrees of acoustical effect. The ar- 
chitect, or acoustical engineer, has little 
control, as a rule, over the method of 
application & therefore cannot predict 
with any certainty what the result will 
be. If it is necessary to paint acoustical 
plaster, oil-base paints should be avoided 
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since they destroy much of the porosity & 
render the plaster particularly ineffectual 
for higher pitches. 


In general, acoustical material should not 
be placed in the chancel, rostrum or pul- 
pit area of the church, or wherever the 
organ or choir are located. There may be 
exceptions in the case of unusual shapes 
with very hard materials. This also 
means that carpet should never be placed 
on the floor in this area & that walls « 
ceilings should be made hard « reflective. 


people are natural acoustic ma- 
terial: 


Artificial acoustic treatment should be 
limited to those surfaces which cannot 
be controlled by normal construction & 
finish materials or proper shaping, & 
where the reverberation time without it_ 
tends to make speech difficult or unin- 
tellible. It must be remembered that per-- 
sons in the church « their clothes have 
considerable absorption value, which, ex- 
cept for very large buildings & those of 
odd shapes, will in many cases consti- 
tute all of the absorption needed beyond | 
the normal materials for good hearing 
This is not automatic & 
should be calculated. The practice of 
cushioning pews tends to stabilize re- 


conditions. 


verberation characteristics with varying 
attendance & is, therefore, desirable from 
this standpoint. Pew cushions in~ the 
empty church equal approximately one- 
third of the absorption value of the per- 


sons who will sit on them. 


Such artificial absorptive material as may }f 
be needed, should ideally be chosen by 
competent, professional, independent § 
acoustical engineers... The desirable re- | 
verberation of a church building will | 
vary somewhat, depending upon the na- | 
ture of the church. For instance, the i 
Christian Science Church, with its em- | 
phasis on the spoken word, including tes- | 
timonials from the congregation, will re- |} 
quire a shorter reverberation time than an 
essentially liturgical service which has its 


tradition in large reverberant buildings. 
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As a suggested guide, the following re- 
verberation characteristics are indicated: 


in cubic feet 
volume of church 


10,000 cu ft 
100,000 cu ft 


reverbration 

time 

1.1 to 1.2 seconds 
1.4 to 1.6 seconds 


1.8 to 2.0 seconds 
ERS LD OE S/S ERA OD 


It should be stressed that these figures 
are given for 512 cycles a second «& of 
utmost importance to the successful per- 
formance of music is a proper relation- 
ship between the higher « lower frequen- 


cies on the tonal spectrum. Acoustical 


calculation should include frequencies at 
other than 512 cycles. Thus, the need 
for uniformity in absorption character- 
istics of any artificial acoustical materials 


contemplated. 


the smaller church: 


Those responsible for building smaller 
churches may not be able to locate «& re- 


tain a qualified acoustical engineer. In 


this case, they should remind their ar- 
-chitect to be particularly careful about 
shapes & surfaces which would contrib- 


ute to acoustical difficulty while using so 
far as possible the normal surface & fin- 
ish materials. The architect may com- 
pute the reverberation period as a part of 


his general check on acoustic conditions. 


Synthetic acoustic materials should be 


used only when the material is correctly 


indicated & only with the advice & ap- 
proval of the architect whether the 
church is a new one to be built or an 
existing building. If the general con- 
ditions of the building result in a church 
of size & shape which may require the 
use of an absorptive material, it should be 


prescribed. 


suppression of outside noises: 

One further word about the importance 
of sound insulation. It is very important 
that the church, of all buildings, must 
be set apart from the hustle « bustle of 


daily life « from the distracting confu- 


sion & noise to which modern communi- 
ties are increasingly subject. The first 
step in solving this problem is, of course, 
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the choice of a site. Next must be con- 
sidered the thickness of the walls, types 
of windows & doors which can either 
keep the church quiet or expose it to 
intrusive noises from the street. This 
problem is extremely technica! «& varies 
greatly with each situation. Acoustical 
advice should be sought at an early date 
if there is a danger of external noise so 
that coordinated engineering can proceed 
with the rest of the building program. 
Insulation & absorption should not be 
confused. 


speech-reinforcement systems: 


One characteristic of good acoustics is 
the intelligibility of all of the original 
musical or voice sound in every seat with 
no artificial amplification. For most 
acoustically-well-designed church build- 
ings typical of the size being built today, 
speech-reinforcement is unnecessary for 
reasonably good speakers. An organ can 
be built with sufficient volume «& choirs 
can be large enough so that the reinforce- 
ment problem should exist in any event 
only for the speaker or for one who is 
intoning certain parts of the service. 


When the voices of the latter cannot be 
heard throughout the building because of 
its size or architectural disposition, or be- 
cause it has been unrewardingly acousti- 
cally “corrected,” it is necessary to resort 
to a speech-reinforcement system. This 
problem can be expected in buildings of 
over 50,000 cubic feet content & it should 
be anticipated during the initial planning 
stages & not left to such remedial meas- 
ures as may be available when the plans 
are complete. 

Speech-reinforcement vary 
greatly in quality & effectiveness & can 
be installed well or poorly. Rows of 
ugly boxes hung on the walls of the 
church represent poor sound engineering, 
& often they are even found at the rear 
of the auditorium. It is also an uncon- 
scious tribute to bad sound engineering 
to say that the system must be good be- 
cause one can tell when it is on! An 
efficiently installed system should bring 
the original sound to the hearer with a 
fidelity which does not destroy the lo- 
cation or tone-color of the speaker’s 


systems 
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voice. It is therefore best described as a 
“speech-reinforcement” system, rather 
than as a “public address” system. 


The listener may be able to detect the 
system either because of distortion in its 
components or a separate auditory image 
reaching the ear at a different time or 
from a different point than the original. 


Poor microphones, amplifiers or speakers 
sometimes have abnormal high frequency 
patterns which emphasize sibilance. This 
area of the frequency spectrum is the 
most difficult to transmit without spur- 
ious contributions of the electronic ap- 
paratus itself. Incorrect placement of the 
loud speakers will separate the repro- 
duced sound from the original & cause 
considerable auditory fatigue & uncon- 
scious resistance to what is being spoken. 


Equipment developed within recent years 
makes good sound reinforcement possi- 
ble & it can be subtly incorporated into 
the architectural & acoustic design of the 
building. As in other fields related to 
acoustical science, excessive sales zeal has 
often done damage which informed plan- 
ning would have avoided. 


general rules regarding speech-re- 

inforcement systems: 

e The speakers generally should be lo- 
cated in one place only 


e They should never be distributed 
about the room or placed one at each 


side of the rostrum 


e Ideally, the loud speakers should be 
located above the center of the ros- 
trum & slightly forward of the micro- 
phone position 


e It will probably be desirable to have 
two or three microphones located in 
the various areas in which speech orig- 
inates, but one loud speaker system 
can usually serve all requirements 


e Microphones must be acoustically iso- 
lated from the loud speaker system to 
prevent acoustic feed-back. 


For speech-reinforcement, an amplifier 
of about 25 watts is usually adequate. 
1538 
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oe 


For speech the frequency response of the 
system should be reduced below 300 
cycles per second at a rate of 6 decibels 
per octave. Low frequencies contribute 
only boom & rumble which causes indis- 
tinctness. If only high frequency horns 
are used in a loud speaker cluster, this 
attentuation of low frequencies will be 
done by them. Multi-cellular horn as- 
semblies serve to cover wide seating areas 
admirably. They should, however, be of 
the highest quality, carefully chosen « 
properly installed. It is important that 
the loud speakers be so located that all 
seats have a line of sight on the speaker- 
cluster, just as with the choir & organ. 


This is sometimes difficult in under-bal- 
cony seating areas. The problem cannot 
be easily solved by placing additional 
speakers in the balcony soffit. Their im- 
mediate sound will combine unpleasantly, 
unless phase delays are utilized, with the 
original sound which travels more slowly 
through the air & reaches the listener 
The best 
practice is to arrange a direct beam from 
Volume & 
timbre control of the system from within 


after a perceptible interval. 
the main speaker cluster. 


the church proper is always necessary. 


‘Those who control the speech-reinforce- 
ment system & those who speak, must 
accustom themselves to its performance 
& familiarize themselves with the results 
which it will give in various parts of the 
building. “These should not be left to 
chance & it cannot be assumed that the 
installation will run itself properly, or 
that its peculiarities can be ignored. Each 
system will have certain capacities & cer- 
tain limitations & the results will be af- 
fected by such factors as the number of 
people in the auditorium, decoration « 
rebuilding of the auditorium. 


The importance of high grade compon- 
ents & proper installation cannot be over- 
emphasized. A poor system costs almost 
as much as a good one & will not give 
comparable results, Manufacturers’ re- 
quirements as to proper matching «& 
power requirements of the various com- 
ponents should be observed. If they are 
disregarded the parts may function im- 
properly or even be damaged. 
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If a public address system will be neces- 
sary, it should be provided for in the 
earliest plans & not left to afterthought. 


recommendations* 


e The architect, acoustician & organ 
builder should cooperate closely from 
the first stages of design to the com- 
pletion & furnishing of the church. 


e Choir, organ & console should be de- 
signed to operate as a single great in- 
strument, & should be placed (in a 
position similar to that occupied by the 
altar) where they radiate their music 
directly to the audience, as they do in 
the Salt Lake Tabernacle or in the 
Leipzig Gewandhaus 


e Reverberation characteristics should be 
such as will provide the optimum 
blending for music & the optimum sup- 
port for speech. “The recommended 
reverberation times listed above repre- 
sent a good compromise to meet the 
optimum requirements when speech & 
music are given the same priority. Re- 


verberation times should be constant 


for frequencies above 512 cycles, but 
should increase gradually at lower fre- 
quencies to times about 20% higher 
than those given at 128 cycles 


e Treating the ceiling of the church 
with acoustical (absorptive) material 
is not a panacea for acoustical defects, 
nor should it be considered as a sub- 
stitute for good acoustical design 


e The church should be insulated 
against outside noise. Both outside & 
inside noises should be reduced to the 
extent that they do not interfere with 
speech, music, or even quiet medita- 
tion. [his requirement may give pref- 
erence to a site removed from a busy & 
noisy street, & will entail careful de- 
signing for the sound insulation of the 
walls, ceiling, doors & windows, & for 
control of internal noises incident to 
ventilating & other mechanical equip- 
ment. 


e Speech & music throughout the audi- 
torium must be adequately loud. If the 
volume of the auditorium does not 
exceed about 50,000 cubic feet, if the 
shape of the church is designed to re- 
inforce speech by beneficial reflection, 
& if there is no disturbing noise, a 


* made by Mr. Knudsen 
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sound amplification system will not be 
needed. Although such amplification 
is usually not necessary for music when ( 
the volume is less than about 200,000 
cubic feet, it is usually necessary for 
the satisfactory hearing of speech even 
in relatively small churches, especially 
for speakers with weak voices. Some 
speakers generate as little as 5 micro- 
watts of acoustical power while others 
generate as much as 150 microwatts. 
The sound amplification system should 
be of the highest quality. 


} 


e The report appropriately recommends 
that echoes must be eliminated. It | 
also states that direct reflections should | 
be eliminated. Direct reflections, if | 
properly directed & not too long de- 
layed, are beneficial, giving reinforce- 
ment to sounds reaching the remote 
parts of the auditorium, & providing 
desirable reverberation. Long delayed 
(more than about 1/20-second) reflec-_ 
tions are deleterious, & should be 
avoided. 


conclusions: 

The scope of this brief report is neces- 
sarily limited. In a very general way 
it has referred to acoustical problems in 
the worship structure, especially as re- 
lated to pipe organs & acoustical ma- 
terials. Obviously the entire subject of 
sound in worship is considerably more 
comprehensive than represented in this 
short statement. If it has served to 
create an awareness in the reader as to 
the existence of problems often ignored 
or improperly handled «& spurs him on 
to further inquiry & action, the purpose 
of the report & its intended value will 
have been realized. 


The best possible start in solving all 
acoustical problems which may arise, is 
a recognition at the outset of design, of 
the necessity of securing the advice of & 
close coordination between a reputable 
architect, musician, acoustician, & organ 
builder throughout the entire task of f) 
creating a church building. Individuals }) 
chosen should be known for their ability 
to recognize & anticipate problems in |} 
those related fields & for their insistence |} 
that the various persons be retained when : 
their combined professional services are F 
required for the very best planning of a 
church structure. 


FEC FICATI OWS 


HIS ROUND-TABLE discussion on spe- 

cifications is sponsored by cst, AIA, 

Pc, & all groups interested in good specifi- 
cations. 


Our national President, Joseph A Ma- 
ginnis, has not been able to meet with us 
but has sent a message which I would 
like to read to you now: 


“Please extend to those attending joint 
sessions of CSI & AIA the official greetings 


of our officers & board of directors, & 


express my personal regrets that I am 
unable to be present & participate in 
what I sincerely believe will be a stimu- 


) lating, searching « provocative meeting. 


I am confident that those who up to now 
have not been familiar with aims & ob- 
jectives of csr will, thru this afternoon’s 
session & convention issue of Specifier, 
have their interest aroused to point where 


they will wish to learn more of our pro- 


gram & to join us. We now have nearly 


. 1000 members representing almost all 


states & several territories & foreign coun- 
tries — in particular, 9 cities: New York, 
Chicago, Washington, Los Angeles, San 
Diego, Sacramento, San Francisco, De- 
troit & Boston (Cleveland makes 10) 


where chapters of our Institute are ac- 


j 
: 


tively organized in our work of educa- 
tion, simplification & coordination of 
specifications. You will hear this after- 
noon, in a concrete manner, of how our 


chapters in the Pacific area have actively 


implemented our program. It is a story 


of imagination, inspiration & cooperation. 


] 


What they have accomplished has far- 


Beeching implications for mutual benefit 
of all segments of construction industry, 
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AIA 1956 convention 


Walter R Hagedohm, AIA moderator: 


(continued from July-August issue) 


of which each of our groups is an in- 
separable & indispensable part. Our In- 
stitute, while not yet a tenth as old as 
AIA, nor yet a tenth of its membership, is 
honored that so many of their members & 
even some of their Fellows are also our 
members. While acknowledging genuine 
& gracious cooperation of AIA in arrang- 
ing this joint meeting, I salute our com- 
mittee for the outstanding program they 
have arranged, & for the energy, enthu- 
siasm & devotion with which they have so 
successfully fulfilled their assignments. 
Sincerely, Joseph A Maginnis, president, 


js 


CSI. 


Malcolm Reynolds, AIA: 

As an architect, I have been concerned 
for a long time, as I’m sure a great many 
of you have, with fact that various ma- 
terials & techniques of installing material 
have been changing at a far more rapid 
pace than 
study & research for specifications & other 


techniques of preparation, 


elements of contract documents. 


Speaking as a member of the national 
AIA-CSI committee — I’m sure that you 
must recognize that cst has official bless- 
ing of national body of ara. It is par- 
ticularly fortunate that this meeting to- 
day is being held in an area where there 
are 4 chapters & which is probably one 
of most active areas of cst. I don’t want 
to get into anyone else’s territory here in 
describing the program, but it certainly 
has the blessing of ara, including our 
various local chapters. A great many 
local chapter members are also members 
of csr in their area & all architects who 


are not members now are cordially in- 
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vited to join with their local group — 
or if there isn’t one, I’m sure that you 
will get information here today so that 
one could be started in your own par- 
ticular location. 


cooperation is essential: 

Improved presentation of specification 
material can be accomplished only by 
close & continuing cooperation of archi- 
tect, specification writer, manufacturer, 
contractor & business agent & building 
code official. 


We hope Construction Specification In- 
stitute chapters — their mouthpiece in 
California is the Specification Digest — 
can make it a useful tool in briefing & 
coordinating & continuing dissemination 
of this type of information. Effectiveness 
of its program will be guaranteed by in- 
creasing participation by each of the 
groups concerned. In short, csi offers 
an opportunity to architect & manu- 
facturer both to work together to mu- 


tual benefit. 


Certainly I would like to recommend «& 
urge all manufacturers, as well as others 
interested in subject of specifications, to 
investigate activities & program of CSI 
chapter in their area or to take part in 
organization of such a chapter, & to 
find their place in its further develop- 


ment. 


This group does not overlap functions 
either with your local ata chapters or 
Producers Council — it is completely dif- 
ferent & I know it is filling a long-felt 
need in this particular area. 
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AIA—CSI SEMINAR (continued) 3 — : 


Walter R Hagedohm, AIA, 


moderator: 


In this age of change & rapid advance- 
ment when it’s necessary to build a new 
materials file for each job as you start 
it, so that you are up-to-date, & know 
whether or not you can get the materials, 
a study of new techniques is very im- 
portant. To bring it to you, we have 
Albert Barnes who is one of original pc 
members connected with csr in Southern 
California. When he was moved to 
Northern California he has been just as 
active in CSI activities as he has been in 
PC activities. He is a past president of Pc, 
Southern California chapter. He is man- 
ager of the Architectural Products Pro- 
motion Division of Gladding, McBean « 
Company. He has been a true friend to 
the profession & has done a tremendous 
work in his own line in developing cat- 


alogs & material information. 


Albert E Barnes, CSI: 

I think manufacturers are becoming in- 
creasingly aware of desirability of having 
their literature & information above aver- 
age. We're living in a rapidly moving 
age in construction, as has already been 
suggested, & we as manufacturers would 
like to be able to present concise & clear 
data to the architect that would enable 
him to write an equally clear «& effective 
specification. 


new materials, new techniques, new prob- 
lems: 


I don’t have to do more than quickly 
remind you that we have had to become 
familiar with styrene, polyvinyl-acetate 
—with new resins, latex paints, adhe- 
sives. The plastics people are bringing 


out new roof & wall panels & skylights. 
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I understand that one of the steel com- 
panies & a plastics company have gotten 
together & are trying to develop a trans- 


We just 


can’t tell what may come next. In field 


lucent structural material. 


of electronics, automation has been made 
a part of vocabulary of every manufac- 
turer & we already have automatically 
controlled, do-it-yourself elevators. Since 
there is not going to be an operator there 
to say “‘step back in the car, please,” we 


may have to include that in specifications ! 


Someone else has said if we can ever 
apply the do-it-yourself movement to our 
thinking, there’s no limit to our possibili- 


ties. 


At a recent meeting of American Ce- 
ramic Society in New York, it was re- 
ported that glass manufacturers have 
made great strides in identifying heat 
flow patterns & are developing tempering 
procedures that may, in near future, make 
possible increased strength in commercial 


glass to many times strength now avail- 


able. 


We are familiar nowadays with lift-slab, 
with pre-stressed structural members, 
with curtain walls, with tempered glass 
& a great number of rapidly changing 
materials & techniques. We must ask our- 
selves how well we can change with 
them. Perhaps new techniques are most 
dramatically focused in our attention 
when we think of construction of atomic 
energy & guided missile installations, & 
many hundreds of people are today en- 
gaged in designing «& writing specifica- 
tions for that type of installation. If 
specification is really to keep pace with 
this rapidly changing picture & be effec- 
tive it must indeed become a_ better 
guided missive. I think that is perhaps 


the purpose of csr. 
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purpose of CSI: 
Fortunately, spade work for industry co- 

operation has been done by much wiser 
heads than mine, & we are offered a 
framework & a channel thru which we 
can work very happily together, « I think 
to good effect. Speaking as a representa- 
tive of manufacturers, it is a privilege 
to feel a part of this continuing move- 
ment that has as its purpose streamlining 


| 


& improvement of specifications. 


There are several things that cst chap- 


ters can do, none of which could be done _ 
as well without that framework « that _ 
continuing effort together. They have es- 
tablished 


which will be continuing technical com- — 


technical study committees — 
mittees, & maintain a digest of current 
specification material. That will be of © 
value to manufacturers as well as to™ 


architects. 


Chapters can also establish «& define 
standards for preparing & presenting 
specification data. That can be very help- 
I think we all 


need to know how to do a better job | 


ful to manufacturers. 


in preparing data, because we know that 
if we don’t make it useful to architect it 
can’t find its way into job. We also 
know that if we miss boat & cause archi- 
tect to write a specification that is not 
clear, somewhere along the line some- 
one is going to lose. It will probably 
cost some money & perhaps we won’t 
have an opportunity to have a part in the 
job. 


Now it has also been suggested that from 
time to time Pc groups, private industry 
groups & trade associations have pre- 
sented very worthwhile information to 
architects. There has not been a proper 
receptacle or coordinating library or bib- 
liography center in which this informa- 
tion could be gathered together « di- 
gested & passed on. 


R 
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The 1957 Building Products 
Literature Competition 


Announcements of the 1957 Building 
Products Literature Competition will be 
issued shortly. 


Over the years, criticism has justly been 


directed at the lack of technical informa- 
tion of informative value to the architect 
which has characterized much of the pro- 
duct literature distributed to those who 


select and specify materials, appliances, 


_ & equipment employed in construction. 


This will be the Ninth Annual Competi- 


tion sponsored jointly by the American 


_ Institute of Architects « the Producer’s 


F Council. 


‘These competitions provide an opportun- 


_ ity for the architect to nominate, for con- 


_ sideration by the Jury of Awards, one or 


more examples of product literature 
deemed to provide the architect with the 
essential technical information necessary 
for the proper appraisal, selection, «& 
specifying of a product to meet condi- 
tions required for satisfactory perform- 


ance under specific conditions. 
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Product literature will be judged in the 
following four classes: 


Class I— manuals, handbooks, « ma- 
terial offering general information with 
respect to a class or type of product. If 
of general application, it may be the 
publication of an individual producer 
with the application of principles to his 
own product. 


Class II — Literature concerning the 
product or products of a single manu- 
facturer. 


Class III — Literature of primarily pro- 
motional character. 


Class IV — Space advertising directed 
primarily to the architect. 


Depending on the class of literature, the 
Jury of Awards considers criteria chosen 
from the following: 


usefulness of subject matter to the architect 
completeness 


organization of material contributing to con- 
venience of reference 


format related to general appearance 
clarity 

attention arresting quality 
informative or educational 


directed to architects 


Up to January 20, 1957, members & 
chapters of the Institute may nominate 
examples of product literature by simply 
sending to The ata Department of Edu- 
cation & Research, 1735 New York Ave- 
nue, NW, Washington 6, DC, the name 
of document, with name of its producer. 
As advertising agencies prepare much of 
the product literature directed to the 
architect, it is gratifying to note their 
increasing interest in the results of these 
competitions, which is reflected in a no- 
ticeable improvement, from year to year, 
in many of the entries. 


AIA Representatives on ASA A62 


As Messrs Frederick G Frost, Sr, 
FAIA, Harold D Hauf, arta, Clarence A 
Jensen, AIA, and Charles G Ramsey, AIA 
(Emeritus) have retired as Representa- 
tives of The Institute on ASA Sectional 
Committee A62:Coordination of Dimen- 
sions of Building Materials «& Equip- 
ment, The Institute’s Representatives 
are now: 


Theodore Irving Coe, FAIA 
Clifford L Coleman, AIA 

Max Foley, FAIA, PE 

M Edwin Green, FAIA, chairman 
C. E. Silling, FAIA 


PEACEFUL USES OF ATOMIC ENERGY 
(continued from AIA Bulletin May-June 56:76-78) 


an informed public: 

The secrecy system —created to hinder 
a potential enemy’s determination of our 
weapons-capability — at same time hin- 
ders American public in understanding 
benefits & hazards involved in peaceful 
uses of atomic energy. Atomic hazards 
are different, but need not be abnormally 
greater than other industrial hazards. 


Sensational speeches, articles & books 
would soon be brought into proper per- 
spective, if facts were freely available. 


We cannot blame general public for 
getting excited about fabulous or horri- 
fying predictions when information 
needed to evaluate such predictions is 
denied them or when atmosphere of 
secrecy encourages belief that there may 
be hidden facts to support such fears or 


fables. 
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professional skills: 


Manpower outlook for professional 
talent in atomic energy field, particu- 
larly scientists & engineers, is different. 


Our inquiries have made us realize that 
specialized requirements for all levels of 
training & skill called for by develop- 
ment of peaceful uses of atomic energy 
can be met only in context of our so- 
ciety’s over-all program for educating 
scientists & engineers in all specialties. 


There can be no doubt that sufficient 
information now exists in unclassified 
form to serve as texts for most advanced 
college courses in nuclear science & en- 
gineering. 


Pioneering efforts of a few of our wel- 
known colleges & universities are espe- 
cially to be commended. In many 
schools, however, facilities & faculties 
needed to present these courses are not 
available. 
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AEC estimates that it is currently em- 
ploying about 3,600 scientists « 2,500 
engineers, thru contractors, who are pri- 
marily or partly engaged on peaceful 
application of atomic energy. ‘These are 
small numbers, when compared with sci- 
entific & engineering manpower reser- 


voirs of US. 


Even a casual glance at trade journals & 
newspaper advertisements indicates al- 
most frantic search for scientific & engi- 
neering manpower with experience & 
training in atomic energy. We suspect 
that competition for personnel in these 
categories may be greater than competi- 
tion for selling atomic products. 


It is worthwhile looking behind this 
current demand. A recent survey by 
the American Institute of Chemical En- 
gineers covering 42 engineering schools 
in US indicated that nuclear engineering 
has become a part of general engineering 
education only within last few years. 
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recommendations: 


e encouragement of orderly & determined 
efforts on part of all concerned to in- 
crease output & improve quality of sci- 
entists & engineers capable of contribut- 
ing to development of peace-time atomic 


uses 


e continue AEC support of university re- 
search & graduate study — we urge that 
private enterprise likewise give them 
support 


e facilities of national nuclear laboratories 
should be made more widely available 
to support college training programs 


e recognition should be given to need for 
additional research reactors & other fa- 
cilities — in addition to facilities required 
for use on college campuses, we would 
consider it wise to design, locate, & op- 
erate future research facilities, & espe- 
cially reactors, in such way that they can 
be of greatest use to greatest number of 
college & graduate students 


hazards, protection & insurance: 


AEC has basic & urgent obligation to 
sponsor & foster research into causes, 
effects & control of atomic hazards. If 
adequate protection is to be afforded all 
who might be exposed to harmful levels 
of radiation, we must know exactly what 
it is we are protecting against. Over- 
cautious safety standards applied without 
adequate knowledge could be so costly 
as to deter development & application. 
On other hand, if hazards are unreason- 
ably high, world must know it promptly 
so as to determine character & scale of 
peaceful applications which can be under- 
taken safely. 


origins of atomic hazards from 


peaceful uses: 

Radioisotopes are being used as tracers 
in research in many fields & seem likely 
to be employed on an increasing scale: 
e in plant growth studies 

e checking wear in automotive parts 

e studying processes of living organisms 

@ improving manufacture of stee! 


@ many others 


Radiation emanating from reactors or 
from radioisotopes produced in reactors 
is being used increasingly for such appli- 
cations as: 
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e diagnosis & treatment in medicine 
e thickness gages in industry 
e preseryation of foods 


e “tailoring” food crops to meet threats of 
climate, soils, pests or diseases 


e catalyzing chemical reaction so as to 


make new materials 


Use of atomic energy for power & pro- 
pulsion holds broad promise for economic 
growth. In many applications in use to- 
day or conceived as feasible for use to- 
morrow, potential hazards exist. Radia- 
tion, in addition to beneficial applications, 
can injure human tissue. It can, in doses 
beyond tolerance levels, change body 
processes, thus leading to deterioration. 
In large doses, it can be lethal. Radio- 
active particles allowed to enter human 
body may be deposited there, &, if present 
in sufficient quantity, can produce injury 
& eventual death. 


Improper shielding of sources of radia- 
tion — rupture of containers in which 
radioactive substances are being used, 
shipped, or stored —or careless handl- 
ing — these are a few ways radiation ac- 
cidents can occur. Inattention to proper 
dose levels by those working with or 
near radiation may have more insidious 
results. A nuclear reactor out of control 
may, under special conditions, cause 
widespread injury to people & loss of 
property because of radioactive contam- 
ination. “These events should not occur 
if design & operating standards are prop- 
erly established «& effectively enforced. 
Yet, men make mistakes «& accidents 
happen. 


Various methods of disposing of radio- 
active wastes are being explored, includ- 
ing discharge into abandoned oil & gas 
domes, using deep wells, burial in 
ground, & disposal at sea. These & many 
other proposals which have been made 
have complicating factors which must be 
thoroughly investigated. For example, 
disposal at sea may result in radiation 
uptake by marine life & possible impair- 
ment of a major source of world’s food 
supplies. 


Basic fact of radiation is that it cannot 
be seen, felt, tasted, or detected in any 
way by human beings without assistance 
of special equipment or instruments. 
Thus it is, to many people, an unknown 
which gives rise to fear & misunderstand- 
ing. 
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Radiation & radioactive materials, how- 
ever, are now used in amounts all out of 
proportion to preatomic experience. In- 
formation available up to 1939 was of 
course not adequate. Full-scale research 
on hazards began during world war IL 
— «x safety measures were instituted. 


Many procedures have been worked out 
for safe handling of radioactive mate- 
rials. These range from design of sim- 
ple handling equipment — such as light- 
weight containers & shipping cartons for 
small diagnostic & therapeutic amounts 
of radioisotopes —to complex, almost 
human, remote control devices for work- 
ing with more dangerous quantities. Re- 
search has resulted in a firmer basis for 
limits on radiation dosage levels. De- 
tection & measurement instruments have 
been developed to assure safe working 
conditions. 


Known hazards involved in handling of 
radiation or radioactive materials in re- 
search, in medical diagnosis & therapy & 
in industry are apparently measurable, 
controllable, & in other ways comparable 
to other hazardous industrial activities. 


Possible hazards from peaceful uses of 
atomic energy range from minor to catas- 
trophic. Hundreds of applications in 
fields of medicine, agriculture & indus- 
try can apparently go forward under 
present regulations & standards with no. 
serious risks, 


There is urgent need for better data, 
however, & every effort to expedite its 
development should be made by AEC & 
all other responsible public « private 
groups involved in development of peace- 
ful uses. Every argument for changes. 
in standards should be explored fully in 
competent forums to insure that no lead 
is left unexplored « that real doubts are 
resolved for maximum public safety. 


recommendations: 


e AEC should be encouraged to step up. 
Program of research into causes, effects: 
& control of atomic hazards. 


e the 2 or 3. years remaining before any 
full-scale ’‘demonstration” atomic power- 
plant comes into operation must be used 
to obtain max information in order that 
those concerned with protection against 
harmful levels of radiation & those con- 
cerned with providing insurance to cover 
such damage as may occur can have most: 


advonced knowledge possible at earliest: 
ime. 
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Following are available from Superin- 
tendent of Documents, Government 


Printing Office, Washington 25, DC. 


(stamps not accepted) 


Enameled Cast-Iron Plumbing Fixtures 
Commercial Standard CS77-56 
U_S Department of Commerce, 534 x 9, 
32p, 15¢ 


Establishes standard nomenclature, defi- 


nitions, & methods of inspection for 
enameled cast-iron plumbing fixtures; in- 
cluding requirements for material, con- 
struction, testing, marking, & labeling. 


Insulating Board (Wood or 
Other Vegetable Fiber) Simplified Practice 
Recommendations R179-56. 


U_ S Department of Commerce, 534 x 9, 
8p, 5¢ 
Establishes sizes, thicknesses, edge treat- 
ments, & surface colors of several types of 
structural insulating board made of wood 


or other vegetable fiber. Thermal con- 


_ductance values are given for roof in- 


sulating panels & roof deck slabs instead 


_ of thicknesses. 


‘Selected Bibliography on Building Con- 


struction and Maintenance 
BMS Report 140, Second Edition, 
814 x 11, 40p, 30¢ 
Selected references on building materials, 
equipment, good construction practices 
for new construction, & the moderniza- 
tion & maintenance of buildings. 
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Following are reports of studies performed 
for FHA by BRAB special advisory commit- 
tees. Reprints available from Building Re- 
search Institute, 2101 Constitution Ave, 
Washington 25 DC $1.50 each 


The installation of wood block finish floor- 


jn crawl spaces 
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ing by adhesive bonding 
1956. 37 p, 1 table, 1 fig. NAS No 443 


Report of a BRAB study requested be- 
cause of, according to the FHA, a lack 
of uniformity in minimum property re- 
quirements throughout the country. Also, 
certain requirements seemed to limit un- 
realistically the use of new products. 


FHA also desired recommendations on 
proper installation as a number of un- 
satisfactory installations were known to 
have occurred, & more protection for the 
home owner appeared to be needed. Con- 
tents include a statement of the problem, 
BRAB_ Special Advisory Committee's 
conclusions & recommendations, design & 
installation guides, definitions, related in- 
formation, & a survey of wood flooring 
contractors. 


Vapor barrier materials for use with slab- 
on-ground construction & as ground cover 


NAS No 445 


1956. 23 p. 
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Report of a study, conducted by BRAB 
Special Advisory Committee, of existing 
data & criteria to evaluate methods of 
selection & use of vapor barrier materials 
with slab-on-ground construction & as 
ground cover in crawl spaces. Study 
was divided into 4 parts: a clarification 
of vapor barrier terminology, a review 
of existing test procedures as to com- 
pleteness & extent to which they corres- 
pond with installation & service require- 
ments, an analysis of basis for selection & 
design use intended of vapor barrier ma- 
terials, a study of installation methods. 
Committee’s recommendations include 
vapor barrier requirements, test proce- 
dures needed, methods of proper installa- 
tion, & suggestions for desirable research. 


Anchorage of exterior frame walls to vari- 
ous types of foundations 


1956. 71 p, 12 illus, 11 tables, 8 appendices. 

NAS No 446 
Major purpose of this BrRAB study for 
the FHA was to review & correlate work 
that had been done & is being done by 
various individuals & technical groups 
in the field. Report contains conclusions 
& recommendations of BRAB_ Special 
Advisory Committee, & recommendations 
for research. Earthquake, flood, tornado, 
& blast effects on residential structure 
anchorages were considered. A 39-page 
section in supporting informaation de- 
velops analytical approaches to the de- 
termination of earth & wind forces to be 
resisted by anchorages, or by other 
means. 10 pages are devoted to con- 
struction materials, anchorage devices, & 
design data for concrete & wood fasteners. 


Protection against decay & termites in resi- 
dential construction 
1956. 55 p. NAS No 448 

Principal reasons for this study were 
evidence of conflicting opinions on de- 
gree of protection necessary, merits & 
relative merits of various protective 
means, susceptibility of construction in 
any given area, & a diversity of opinion 
as to solutions for these problems & as 
to the economic importance of decay & 
termite damage. Besides BRAB Special 
Advisory Committee’s conclusions & 
recommendations, report contains a 28- 
page section of supporting information 
on conditions conductive to attack, 
characteristics & areas of attack, geo- 
graphic distribution, protective meas- 
ures, & application of protective meas- 


ures. 7 Appendices. 
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Following are reprints of Federal Construc- 
tion Council reports. Available from Build- 
ing Research Institute, 2101 Constitution Ave, 
Washington 25, DC, for $1.00 cach, giving 
Technical Reprint No & title. 


TR-1 Roof decks & built-up roofing 
TR-2 Air conditioning in Federal buildings 
TR-3 Warehouse design 
TR-4 Summaries of two research reports 
on plumbing systems & water supply 
TR-5 Selection of windows 
Reprint of a summary of 4 Federal 
agencies’ & 13 architectural firms’ prac- 
tices relating to selection of windows. 
Report also contains task groups’ opin- 
1ons on advantages « disadvantages of 
windows of various types & materials, a 
suggested method fo reconomic selection 
of windows, recommendations, & bibliog- 
raphy. Original, FCC Technical Re- 
port No 14, completed Mar 1956. 


TR-6 Self-contained air conditioners 


Contains reports on need, extent of use 
by agencies, selection, inspection, testing, 
specifications, guarantee, ratings, per- 
formance, humidity, load calculation « 
noise. Also, replies from agency repre- 
sentatives to a comprehensive question- 
naire designed to obtain user’s reaction 
to operation of these units. Originai, 
FCC Technical Report No 14, com- 
pleted June 1955. 


TR-7 Space allowances for offices & ceil- 
ing heights in office buildings 

Contains summaries of 13 Federal agen- 
cies’ practices in allotting office space, & 
practices of 10 Federal agencies & 7 pri- 
vate firms as these relate to ceiling 
heights. Other items include recom- 
mendations, methods of computing, «& 
definitions. Appendix contains relevant 
information from Building Research Ad- 
visory Board’s 1952 study of conserva- 
tion in building construction, The 
American Standard Association’s work 
on area definitions, & National Associa- 
tion of Building Owners x Managers’ 


definitions of areas. Original, FCC 
Technical Report No 17, completed 
Sept 1955. 


TR-8 Pressure drainage systems for build- 
ings 

Includes a method for designing pressure 
drainage systems developed by Herbert 
N Eaton of National Bureau of Stand- 
ards (retired) & a discussion of the 
method by a task group of Federal agency 
engineers. Other subjects are advantages, 
disadvantages, applications, calculations, 
capacity tables, examples of design, ma- 
terials required & a number of graphs, 
charts, plans & diagrams. Original, FCC 
Technical Report No 9, completed June 
1954. 
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TR-9 Climatic data for determining the 
need for cooling equipment 

Contains observations & recommendations 
of the task group in addition to a back- 
ground on the subject, results of a ques- 
tionnaire, samples of a Weather Bureau 
meteorological summary, replies to a 
questionnaire, & a discussion by a group 
on climatic data. Original, FCC Tech- 
nical Report No 12, completed in Mar 
1955. 


TR-10 Packaged type boilers 


Contains summary of practices & re- 
quirements of 8 Federal construction 
agencies with regard to their selection & 
application of package type boilers. Sub- 
jects mentioned are criteria, combustion 
ratings, heat release, range of perform- 
ance, efficiency, guarantee, performance 
tests, safety « fuel. Original, FCC Tech- 
nical Report No 6, completed in June 
1954. 


BOOKS & PAMPHLETS 


key 


p—plans & details 
s—sketches 
t—tables 
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b—bibliography 

| d—diagrams 
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Architectural Graphic Standards 

Charles G Ramsey AIA & Harold R 

Sleeper FAIA. John Wiley & Sons, NY. 

Sth ed, 1956. 93% x 1134, 758p, $18.50 gpt 
Newly revised & amplified edition of 
these useful standards in which about 
75% of all pages are either revised or 
new. Index comprises nearly 6,000 en- 
tries « 10,000 page references. 


Wood Structural Design Data 
National Lumber Manufacturers Associa- 
tion, 1319 18th St, NW, Washington 6, 
DC. Vol. 1, 3rd ed, 1956. 834 x 11, 362p, 
$4.00 
Contains technical data covering design 
information, formulas, drawings, charts, 
graphs & safe load tables for wood beams, 
columns, plank «& laminated floor & roof 
decks, stud walls, maximum spans for 
joists & rafters & wood truss design. 


Standard Practice in Sheet Metal Work. 
Manual No. 3, Skylights — Ventilators 


Sheet Metal & Air Conditioning Contrac- 
tor’s National Association, Inc. 170 Di- 
vision St, Elgin, Illinois. 1956, 8% x 11, 
63p 
A comprehensive manual describing « il- 
lustrating in detail, many types of sky- 
lights & ventilators to meet various in- 
stallation requirements. 
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Foundation Engineering, a survey of mod- 
ern practice in the solution of foundation 
problems of all kinds 

Roft Hammond. Philosophical Library, 

NY. 1956. 534 x 834, 192p, $10.00 bdgv 
An English book dealing with practical 
foundation problems. Among the special 
matters treated are those of foundations 
for machines & foundations for houses in 
areas subject to subsidence. Final chap- 
ter gives details of several difficult foun- 
dation problems including one on the 
re-siting of an historic building, 


Foundations, Design & Practice 
Elwyn E Seelye. John Wiley & Sons, Inc, 
NY. 1956. 8 x 10, 488p, $16.00 dtv 
A thoroughly practical « useful book by 
an expert dealing with all aspects of 
foundation practice. As author points 
out, foundation design must be related 
to field conditions « full knowledge of 
such conditions is necessary. 


Work is developed on five dimensions — 
design, design data & criteria, costs, spe- 
cifications, field practice. A special fea- 
ture of text is a series of “red lights” 
which are intended to serve as warnings 
of particular problems & dangers to be 
kept in mind. Numerous drawings add 
greatly to clarity. 


Chapter headings give good idea of 
scope: Push-button design of spread 
footings & pile caps, Detail foundation 
design, Retaining walls, Bridge piers & 
abutments, Foundations for pipes, con- 
duits & culverts, Dams & reservoirs, 
Evaluation of bearing power of soil, 
Waterproofing, Construction methods, 
Foundations for light masonry, Soil me- 
chanics, Embankments «& pavements, 
Field practice, Costs, Specifications, Ex- 
ercising engineering judgment, Factual 
data & appendix. 


Steels for the User 


R T Rolfe. Philosophical Library, NY. 
3rd edition, 1956. 514 x 8%, 399p, $10.00 
dtv 


Written from viewpoint of user, this is 
a practical book with scientific explana- 
tions. It deals in general only with car- 
bon steels although reference is made to 
alloy steels — where former will not per- 
form satisfactorily. Among topics con- 
sidered are heat-treatment of carbon 
steels, case-hardening, fatigue testing, 
weld testing. That this British book 
has appeared in a 3rd edition is evidence 
of its value in its field. 


Home Buyer’s Handbook 


C W Smith, Director. Housing Research 
Foundation, Southwest Research Institute, 
8500 Culebra Road, San Antonio 6, Texas. 
1956, 534 x 834, 78p, $1.00 
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New Homebuyer’s Handbook detailing 
who should buy a house, best time to buy, — 


how to find a desired house & explain- 4 


ing how to solve some initial problems 
of living in a new house. With plans & 
illustrations of good & bad houses, their 
values & faults. 


Design Techniques for Controlling Mois- — 


ture & Condensation in Building Struc- — 
tures : 

W R Meadows, Inc, Elgin, Ill. 1956, 8% 

x 11, 32p, $1.00 ‘ 
Discusses hydrologic cycle & moisture mi- 
gration, condensation problems, effect of 
improper construction, & modern meth- 
ods of controlling movement of moisture 
& vapor. 


A Guide to Wood Preservatives and Pre- 

servative Treatments. Bulletin No. 44 
Northeastern Wood Utilization Council, 
263 Chapel St, PO Box 1577, New Haven ~ 
6, Conn. December 1955. 6 x 9, 22p, — 
$1.00 = 


Report on available specifications for pre- 


servative processes & preservatives used 
in treating wood to give it protection ~~ 


against insects & decay. 


Index of The Journal of The American 
Concrete Institute a 


American Concrete Institute, 18263 W Mc- 
Nichols Road, Detroit 19, Michigan. 6 x 
ON 2a ae, z 
A 5-year — September 1949-June 1954 * 
—ndex of articles appearing in The 
Journal of The ACI, with ACI Pro- | 
ceedings V. 46 to 51, inclusive, together 
with synopses of all papers. 


Shear Strength of Reinforced Concrete 
Beams 


K G Moody, I M Viest, R C Elstner & E 
Hognestad. Bulletin No 6, reprint from 
Journal of the American Concrete Insti- 
tute, 1954-55. 6 x 9) 54p, 50¢mdety 


Copies may be obtained from The Engi- 

neering Foundation, 29 West 39th St, New 

York 18, NY 
Report of extensive cooperative investi- 
gation by Reinforced Concrete Research 
Council « Bureau of Public Roads on 
strength & behavior of reinforced con- 


crete beams subject to combined shear & 
flexure. 


Preliminary studies of results of these 
tests indicated that neither Moretto’s 
equation nor any other equation of sim- 
ilar type was generally applicable. Part 
4 includes theoretical analysis of ulti- 
mate shear strength & comparisons of 
analysis with test data obtained from 
this & earlier investigations. Included 
are empirical equations for predicting 


loads at which diagonal tension cracks ¢ 
form, 
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